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SECTION 1
CGENERAL  DESCRI PTI ON

1.1 PURPOSE

The purpose of this design analysis is to provide a summary of design
provi sions and cal cul ations applicable to the project as fullfillment oOf the
contractual requirements for the final design for facilities for the Central
Training Facility (CTF) at the Aberdeen Proving G ound (ARG).1

1.2 AUTHORI ZATI ON

1.2.1 DI RECTI VES

The CTF final design is based on the project devel opment brochure (PDB) for
CTF Task E-9: APG facilities, final report, Septenber 1987, The PDB
incorporates comments from the office of the Program Executive Officer-Program
Manager for Chemical Demilitarization (PEOPM Cml Demil) and Huntsville
Division, Corps of Engineers (CEHND), received at the review neeting on
Decenber 8, 1987, and nodification P20001 to contract DACA 87-86-c-0084,
Appendix A Title 1. These nodifications are included in the original contract
DAC A8T7-86-C-0084, awarded to The Ral ph M Parsons Conmpany on July 21, 1986.

1.2.2 SCOPE

The detailed scope of work is as described in the docunents listed in
subsection 1.2.1, directives. In general, however, the work includes a final
facility design.

1.3 CRITERA

Facilities criteria are provided in CTF Task E-g: Apc facilities project
devel opment brochure, final report, Septenber 1987.

1.4 PRQIECT DESCRI PTION

1.4.1 CONSTRUCTION SITE

The construction site is at the Edgewood area, within APG Mryland. The site
i s bounded by Douglas Road on the north, Second Street on the east, Parrish
Road on the south, and Gannon Road on the west. The site had several
structures on it that were renoved; however, foundations and abandoned utility
lines may remain. Uilities are available in close proximty to the site. The

site slopes gently to the south and is approximately 10 ft above sea |evel.

"Appendix A lists acronynms and abbreviations used in this report.
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1.4.2 FUNCTI ON

The main function of the CTF is to provide training for plant operations for
the eight continental United States (CONUS) facilities being constructed for
the Chemical Stockpile D sposal Program (CSDP). The CTF will also serve as a
public relations center for the CSDP project and as a troubl eshooting center
for plant operational problens. In addition, the CITF will be utilized to
produce operation nmanuals for the disposal equipment and facilities. The
facility is expected to be in use for 7 years as part of the CSDP.

1.4.3 PERSONNEL AND EQUI PMVENT

The buildings are designed to house 500 students and up to 60staff on two
shifts. Equi prment housed in the  building will consist of actual
denilitarization equipment such as the rocket shear machine (RSM), scal ed-down
equi pnent such as the liquid (LIC) burner train, and nodels such as the brine
reduction area (BRA) and pollution abatement systens (PASs). Al process
equi prent is described in the Process Design Analysis, and all equipnent is
listed in the Mjor Equipnent List.

1.4.4 CONSTRUCTI BI LI TY
The CTF consists of five buildings:

(1) Main building

(2) Adninistration and |ecturers office building

(3) A assroom and |unch vendi ng area buil di ng

(4) Library and conputer training building

(5) Chenmical |aboratory

The main building houses the process equipment areas and is designed as a
steel-franmed building with a concrete floor, a concrete and netal deck
nmezzanine floor, and insulated netal panel exterior walls and roof. A
preengineered building is included as an alternative in the bid package.

The chenical laboratory is currently being designed.

The remaining buildings are truckable wood nodule construction conpatible wth
the lighter usage in these areas and the short duration of the project.

1.5 ECONOM C SUMVARY

The cost of construction of the CTF has been closely nonitored throughout the
design process. Due to the short duration of the CSDP, naintenance costs are
not regarded as the deciding factor in building costs. Mst of the savings
possible in the construction contract will reflect favorably on the overall
project costs. To this end the building has been designed to be as inexpensive
as possible in construction costs, and this has resulted in the choice of
modul ar wood and preengineered buildings for the CITF.
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SECTION 2

DESI GN REQUIREMENTS AND PROVI SI ONS

The basis for the-final design of the APG CTF facilities is the requirement to
house and support the nmunitions denilitarization training program together
with its equipnent, other denilitarization process supporting equipnent, and
utilities, and described in this section.

The facility will also act as an information center to explain and illustrate
Chemi cal Stockpile Disposal Program (CSDP) operations and processes and serve
as a public affairs activity center.

Troubl eshoot i ng of program equi prent problens wll be undertaken in the
nontoxic environment of this building.

2.1 SITE DEVELOPMENT

2.1.1 GENERAL PARAMETERS

A Site. The CTF is to be located in the Edgewood Area of APG. The five
structures will be constructed in the area bounded by Douglas Road, Cannon
Road, Parrish Road, and Second Street. The area is currently unoccupi ed.
Parking for the CTF will be provided in lots |located along the perineter
roads.

B.  Topography. The CTF site is generally flat, is grass covered, and sl opes
gradually to the south. The area is divided by drainage ditches that run in a
north-south direction and end at culverts that allow runoff to flow off the
site.

C Geot echni cal Paranmet ers. The geotechnical investigations provided by
CEHND show that the surficial soils are predomnantly sandy silts (M) and
sandy silty clays (CL-M.) with a high water content. The boring locations are
shown on Drawing cr1-16-Cc-3, and the boring logs are on Drawings Cr-16-c-14
through  cr-16-c-17.

D. Speci al Consi derati ons. Paverments are designed for frost conditions in
accordance with ™ 5-818-2, Pavenent and Design for Seasonal Frost Conditions.

Water lines are to be installed at least 12 in. below the frost penetration
depth of 30 in. The soils at the CTF site are generally weak and will |ose
strength if renolded. For this reason, the subgrade soils are not to be
conpacted prior to receiving subbase or base naterials. The geotechnical
report also recomends that tracked vehicles be used for all earthwork.

E. dimatic Parameters. The prevailing winds at the CTF are from the south-
southwest from May through August and from the northwest the rest of the year
(see Figure 2.1-1). Rainfall data has been extracted from Technical Paper
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Figure 2.1-1 < Average Annual Wnd Rose
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No. 25, U S. Weather Bureau (now NOAA) for the Baltinmore, Maryland, area and
is included with the storm drainage calculations.

F. Installation Conpatibility. The CTF is located in the vicinity of the
offices of the PEOPMcm1 Dem| in a |ocation selected and approved by CEHNP
and AFG.

G. Disposition of Mjor Uilities. O the major utilities, water, sewer, and
electricity are available in the imediate vicinity of the CTF site. Natural

gas is not available; LPG and fuel oil _ will be stored onsite. Tel ephone
service needs to be brought approximately Q.5 miles the facility. 7>
It has been determned that the existing water distribution system is

inadequate to meet the needs of the CTF.  The determnation is based upon flow
test data provided to The Ralph M Parsons Conpany (Parsons) by CEHND in
letter HND-421. The nodifications to be undertaken are as follows:

(1) Replace the existing 6-in. and 8-in. lines along Wse Road fromthe
10-in. tank connection to the 6-h. line along Parrish Road with an 8-
in. main.

(2) Replace the 8-in. line along the north side of Douglas Road from Wse
Road to Cannon Road.

(3) Replace the 6-h. line along the north side of Parrish Road from Wse
Road to Cannon Road with an 8-in. min.

(k) Replace the 6-h. lines along Cannon Road and Second Street between
Douglas Road and Parrish Road with 8in. mains.

(5) Replace the existing hydrant at the intersection of Parrish Road and
Second Street. Pa

M
(6) Add four new hydrants around the site perineter.

. The capacity of the sewage system is adequate based on the tinme-meter readings
for the punp in lift station EL383.

H  Denolition. Demolition of underground utilities as well as any remaining
foundations wiTT be the responsibility of the contractor.

|, Proposed Facilities. The proPosed bui | ding arrangement for the CTF is
shown on cr-16-c-2, Overall Site Plan and Vicinity Map. The facilities wll
include one steel-framed structure and four nodular wooden structures.

1. Site Layout. The Maryland State Plane coordinate systemis used as the
basis for all horizontal control. Vertical control is based on the National
Geodetic Vertical datum of 1929, Topography and existing facilities shown on
the drawings are based on information contained in topographic survey draw ngs

provi ded by CEHND and produced by sTV/Lyon Associates, October 1987 (Draw ng
61-7813-25 sheets 1 and 2). The centerline of Douglas Road was established as

the baseline for the CTF site. The baseline has a bearing of N 77°47'58" E,
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and a station of 100+00.00 was established by Parsons for the intersection
of Dougl as Road and Gannon Road.

Coordi nate point nunbers wused in the calculations and on the drawi ngs are
divided into 10 series, each for a different utility or classification of
wor k.

2. Roads. Roadways at the CTF site are designed for use by vehicles with
Anerican Association of State H ghway and Transportation Cfficials (AASHTO)
designations of P, SU BUS, W40, and WB-50. Areas subject to frequent
forklift traffic have pavenents designed for these additional requirements.
Second Street will be reconstructed 16 ft wide, matching its existing
configuration; however, Cannon Road will be 20 ft wide to accomodate the
hi gher volume of truck and bus traffic anticipated. A nininmum edge of pavenent
radius of 15ft has been used. These small radius intersections wll require
all trucks and buses to swing onto the opposite side of the roadway in order
to negotiate the turns.

Coordinates have been calculated for all roadway intersections, and curve data
has been generated for the edge-of-pavenent |ayout. The 200 series of point
nunbers has been used for roadway |ayout.

3. Buil dings. The structures at the CTF have been sited so that the building
separation distances required in the Uniform Building Code have been net.

Buildings, major exterior equipnent, and tanks are |ocated by coordinate as
well as by station and offset from the baseline. The work points for the min
building are the intersections of building colum |lines, while those for the
modular  structures are at the exterior corners. Equipment and tanks are
generally located along their centerlines. The "Q" series of point nunbers is
used for building and equipnent work points.

L, Wility Systenms. The main lines and laterals of the water, sewer, and
storm drain systems dinmensioned on the plans are parallel or perpendicular to
the baseline.

5. Fencing. To discourage vandalism fencing is provided around exterior
tanks and equipnent. Fencing consists of T-ft-high wire-nesh fabric attached
to steel pipe posts set in concrete.

J.  Local Construction Practices. Not applicable.

K. Construction Permit Requirenents. An excavation pernit nust be obtained
fromthe APG installation engineer before any excavation or grading can be
started.

L. Envi r onnent al Protection. The sanitary sewer effluent fromthe CTF wll
be treated in a National Pollutant D scharge Elinination System (NPDES) and
State of Maryland permtted wastewater treatnment plant. No hazardous wastes
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are being discharged to the sewer systemat the CIF. The stormdrai nage from
the site will be discharged to a detention basin and then routed to existing
drainage into the GQunpowder River. The State of Maryland requires an Erosion
and Sedinment Control Plan and a Stormwater Management Plan to be produced.

M Site Plan. The site plan has been reviewed by APG, and CEHND has directed
Parsons to proceed with design based upon the siting shown in Drawi ng
CT-16-c-2 Rev J.

2. 1.2 FUNCTI ONAL AND TECHNI CAL REQUIREMENTS
A.  Exterior Functional Areas. Locations of buildings shown on the site plan

are in functional relationship to each other for operational efficiency while
maintaining the required building code separation distances.

B. Energy Conservation and Site Preparation. The design considers energy
conservation in a nmanner that is consistent with the T-year life of the
facility. Fill has been mnimzed under the nmain building due to the nature of

the existing soils.

C Building  Setbacks. Bui | di ng setbacks vary but are generally at |east 15
ft fromthe edge of roadways. In sone areas, parking extends into the 15-ft
set back. Because expl osives and chenical agent will not be used in, the
training at CIF, there are no intraline or inhabited building distance
requi renents.

D.  Parking and Access Roads. A total of 17 parking spaces have been provided
for buses that will transport students to the CIF. A total of Sk autonobile
parking spaces are also provided, three of which are for handi capped
individuals. These spaces are for the faculty, staff, and visitors. The basis
for the nunber of bus and autonobile spaces is the CSDP Training Concept
Report and Conceptual Plot Plan devel oped by Jacobs Engi neering. Autonobile
spaces have been placed along Gannon Road, Parrish Road, and Second Street.

Access to the site will be via existing roads, prinmarily Hoadley Road to
Parrish Road.

Site roads are designed in accordance with the pavenent structural design
provided by CEHND and the following criteria:

(1) Types of vehicles: AASHTO designations P, SU BUS, WB-40, \WB-50, and
forklifts.

(2) Maxi mum wei ght of vehicles: HS20.

(3) Personnel occupancy of facility: 545, first shift: and 520, second
shift.

(k) Traffic marking: In accordance with TM 5-822-2
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(5) Type of pavenent: Portland cenent concrete is used for the fuel
unloading area and at the west end of the main building where supplies
will be unloaded. These areas, subject to high wheel |oads, are
designed in accordance with T 5-822-6. Asphalt concrete paving for
the balance of the roads, parking, and general purpose areas is
designed to the requirements of ™ 5-822-5.

(6) Gade restrictions: @Gades are designed to accommodate the expected
types of vehi cul ar traffic and their associated operating
characteristics in accordance with ™ 5-822-2, Table 2. Since the site
is relatively flat, mpst paving is sloped less than 3%

(7) Curb and gutter: In keeping with the general design at APG, curbs and
gutters have not been provided along the roadways at the CIF. Curbs
have been provided around punp areas to contain any potential |eakage.

(8) Road dassification. The existing roads around the CTF are classified
as Jass E - 16 ft wi de; however, TM 5-822-2specifies that the |ane
width should be a mnimum of 10 ft. The 16-ft width has been
maintained except for Gannon Road, which was wdened to 20 ft because
of the bus traffic.

(9) Design Life: As established by the CEHND-provided pavement structural
desi gn.

E  Service Areas. Fuel oil, LPG and glycol wll be delivered to the
unl oading area at the northeast corner of the site. Gther deliveries to the
main building will be to the northwest corner, off Gannon Road.

F. Heliport. Not applicable.

G. Sidewal ks and Fencing. A concrete sidewal k i s provided between the main
building and the four nmodular structures. Raised wooden sidewalks are provided
along the nodul ar structures and tie in to the central wal kway. A T7-ft-high
chain-link fence is provided around the yard area, isolating the equipnment and
tankage from public accessability.

H  Security Requirenents. There are no site security requirenments since the
CTF will be located on a mlitary post with its inherent security system

|.  Exterior UWility Support Systens.

1. Looped Water Distribution Network. The CTF will tie into the existing
water distribution network. The mains surrounding the CTF are being repl aced
to nmeet the potable, industrial, and fire protection needs.

The CTF is estimated to require a peak flow rate of 2,075 gal/min (2,000
gal/min, fire; 64 gal/min, potable; 11 gal/nin, process) under fire conditions
with a residual pressure of 20 psi at the hydrants. The portion of the
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distribution grid in the vicinity of the CTF has been nodel ed using a Hardy-
Cross type of conputer program to evaluate flow rates and pressure drops.

2. Sanitary Sewer System Al sewer lines fromthe CTF will connect to the
existing sanitary sewer system Two new laterals wll connect to the existing
lateral along Parrish Road with new manholes. The west lateral wll serve the
| aboratory and library/conputer buildings, and the east line will serve the
mai n buil ding, classroomnodule, and admi nistration building. Al building
connections and laterals are designed in accordance with the requirenents of

™ 5-814-1, Sanitary and Industrial Wastewater Collection « Gavity Sewers and
Appurt enances.

The sanitary sewer system is designed on the following basis:

(1) Mnimum pipe size is 6in. dianeter for laterals.

(2) Design velocity is a mninmumof 2.0 ft/sec at the average daily flow
rate and a mninmumvelocity of 2.5 to 35ft/sec at the peak diurnal
flow rate.

(3) Manhol es are located at change of slopes, direction, or every 300 ft,
whi chever occurs first.

(4) Cleanouts are provided at changes in direction and  buil ding
connecti ons.

(5) Laterals are designed to flow at depths not exceeding 80% of full
dept h.

(6) Gavity sewers are generally designed to maintain subcritical flow
conditions in the pipe throughout the normal range of design flows.

3. Storm Drainage Runoff. The current pattern of runoff in the vicinity of
the CTF is in a southerly direction flowing in culverts under Douglas Road and
Parrish Road. Runoff currently flow ng between Gannon Road and Second Street
is being diverted on the north side of Douglas Road southwesterly to new
cul verts under Dougl as and Cannon Roads, after which it flows southerly in a
ditch to new culverts under Parrish Road. Mostof the runoff fromthe area on
the north side of the main building is taken as surface flow around the west
side of the site to the new culverts at Parrish Road. Drainage from the diked
tank areas and punp pads flow through valved drain lines to the storm drain,
whi ch collects runoff fromthe area on the south side of the main building.
Cal cul ations were performed in accordance with ™ 5-820-4, Drai nage for Areas
Other Than Airfields.

Cal cul ations were performed in two parts. First surface runoff flow quantities
were derived, wusing the unit hydrograph nmethod to estimate peak runoff for
defined areas and appropriate rainfall intensities and runoff coefficients.
Time of concentration is based on the enpirical formula for conbined overland

and channel flow and is not less than 10 minutes. Based on the tine of
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concentration and travel tine, the peak runoff can be calculated fromthe
tabul ar hydrographs for the project site.

Runof f curve nunbers used are T4 for undevel oped or unpaved areas and 98 for
i npervious areas; however, a conposite runoff curve nunber is calculated for
m xed areas. A stormfrequency of 10 years is used to estimate quantities of
peak runoff that is to be diverted as surface flow west of the site, and a
storm frequency of 25 years is used to estimate quantities of peak runoff for
surface flows within the site.

The second part of the cal cul ati ons consisted of sizing drainage facilities,
based on peak runoff flow quantities to divert runoff away from the project
site.

Runoff between the nmain building and the four nmodular structures is collected

by catch basins, which also collect runoff from the min building's southside
roof drains. Runoff fromthe nmain building's northside roof drains and the
paved area is collected by a slotted drain system and taken by storm drain to

where the southside drainage is collected. The storm drain discharges between
the classroom and administration buildings where it flows overland to the
culverts that enmpty into the storm drain detention pond. The storm drain lines

are a mnimm of 12 in. in dianeter, and the design velocity is not less than
2.5 ft/sec when greater than 1/3 full.

Sunps and valved drain lines are provided in the diked tank area, punp pads,
and fuel unloading area. The valves can be opened after storns to drain the
areas provided there is no oil present. |If the storm water is contamnated or
if there has been a leak or spill, the contamnated |iquids nust be removed by

a vacuum truck or some other nethod deened appropriate by the installation.

J.  Sound Control. Not applicable.

K.  Handi capped Accessibility. Three parking spaces for handi capped persons
have been provided. Exterior access to all structures is provided by either
concrete or wooden walkways with ranps at grade changes.

L. Grading and Landscaping. Grading at the site consists of overland flow
toward swales alongside the roads or between the structures. Flow then
proceeds to catch basins or culverts and off the site to existing drainage
courses. No irrigation is planned for the CTF site. Al nonpaved areas wll be
seeded with a nmixture of grasses to provide erosion protection.

M  Signage. Parking spaces will be indicated by painted lines on the
pavenent .

N Area Lighting: Area lighting is provided as discussed in subsection
ELECTRI CAL.

0. Heliport Illunmination. Not applicable.

CDF/D-9B/WP-02 2-8 093088



2.1.3 DESI GN OBJECTI VES AND PROVI SI ONS

A Functional Relationship. The CIF is located in the vicinity of the PEOPM
cml Dem| offices in the Edgewood Area of the APG Maryland. The five
bui | di ngs conposing the CTF are congregated in one area in order to mnimze
the distance that students need to travel between the classroom and the areas
where hands-on training is to be undertaken.

BB Circulation pattern. A majority of the traffic destined for the CTF w ||
enter the Edgewood Area through the main gate on Hoadl ey Road. Vehicles wll
proceed in a-southerly direction to Parrish Road, then eastward to the site.
Buses will turn north onto Cannon Road and park to unload students. Facility
and staff will park in any of the designated parking areas along Second
Street, Parrish Road, or Gannon Road. Deliveries will be made either from
Second Street or Gannon Road to the main building or fuel storage area.
Vehi cl es can then leave to the north to Douglas Road, turn left, and proceed
to Hoadley Road where they would turn right to leave the installation.

¢, UWility Support. The design of the CTF utility system assumes that the
exi sting water systemw ||l be capable of supplying a sufficient quantity of
water for CTF donmestic, industrial, and fire protection needs. Flow tests
provided by CEHND show that the existing mins surrounding the CTF cannot neet
the needs w thout nodifications. The nmodifications required consist of
replacing sections of the main and providing a fire punp skid at the CTF.

The CTF design as presented calls for a connection into the existing sanitary
sewer systemwith two new manholes on the line along Parrish Road. The flow
data from sewage lift station E-4383 shows that the existing punp operates on
the order of 15% of the time (0.3 hr in 2 hr); therefore, the size of the [|ift
station is adequate.

D. Physical and Fire Security. No special ph%/si cal security neasures are
required for the site. A 7-ft-high chain-link fence is provided around the
exterior tanks, punps, and other equipment. Fire protection is provided by the
APG fire department, with alarns tied into the central system

E Handicap Accessibility. See subsection 2.1.2K.

F. Landscape Preservation. \Were feasible, the existing ground cover of
grass WIT De preserved. Areas disturbed by the construction activities wll
be reseeded with a mxture of grasses for erosion protection. No irrigation
system is planned for the CIF.

G, Econony of Construction. The design of the site considers econony of
constTuction and &V in a manner consistent with the 7-year life of the
facility. The roads are designed in accordance with ™ 5-822-5.

H  Future Expansion. No provisions have been made for expansion of the CIF.
2.1.4 CALCULATI ONS

See Volume I1.
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2.1.5 COORDINATION WTH |INSTALLATION OR QUTSIDE AGENCI ES

A Approved Siting. Siting of the CIF has been approved by CEHND and APG

B. UWility Service Capacities. The capacity of the central steam facility is
not enough to include use by the CTF. FElectrical power and telephone services
are available.

C. Water Supply and Sanitary Discharge. Water and sanitary sewer systens are
avai | abl e.

D. Demolition Disposal. Demolition of the existing structures on the site is
to be performed by the installation.

E Construction  Permts. Construction permts are the responsibility of
CEHND.
F. Envi ronnent al Prot ecti on. The facility is designed to be in conpliance

with air and water pollution requirenents.

G Security and Firefighting. Security and firefighting for the CIF are
provided by the APG installation.

H  Bulk Trash Disposal. Trash disposal is by outside contractor.

. Signage. Parking spaces wll be indicated by painted lines on the
pavenent .

J. Explosive Handling Safety. No explosives will be used at the CITF.

2.2 ARCH TECTURAL

2.2.1 CTF MAIN BU LD NG

A CGeneral Paraneters.

1. Purpose, Functions, and Capacities. The main building houses the training
facilities and demlitarization machinery for this project. The building is a
two-story building of steel and concrete construction. The upper floor is for
the mechani cal equipnent and observation of the demlitarization equi prment
room (DER) and unpack area (UPA)

2. Visual Appearance. The exterior is of insulated factory-furnished
composite netal panels with a storefront glass entry. The interior is designed
to normal commercial standards for this type of building and within the size
paraneters of Architectural and Engineering Instructions Design Criteria.

3, Nunber of Personnel. The first floor is designed to house 400 staff and
students.

The second floor viewing gallery is designed for up to Lo visitors or students
for short periods of time.
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4, Type of Activities. The activities carried out in the building are as

foll ows:

(1)

(6)

Entrance and Mvdel Display Area: This area is used for reception of
students and visitors and contains a reception desk that will seat the

guards and reception personnel. Exits from this area lead to the
corridor system stairway to the second floor, semnar room and main
assenbly room A nmodel of the TEAD nunitions demlitarization facility

will be housed in this area.

Seminar Room This roomw |l be used primarily for activities not
directly related to student education, i.e., troubleshooting meetings,
public relations activities, etc., and will be used on an as-needed
basis for teaching.

Mai n Assembly Room  This room is sized to accommodate up to 299 staff

and students for orientation meetings, films, etc. It can also be used

for mjor public relations activities when required. Wen not required

for major assenblies of people, the room can be subdivided with
movabl e partitions into six smaller roonms suitable for semnars or
other teaching activities.

Maintenance  Training Areas: This area is divided into five
mai ntenance training roons and a tools and spare parts area, which
w |l also house facility maintenance personnel. The main naintenance
training roomis sized for 30 students and will be used for general
mai ntenance training. The four smaller training roons are sized for up
to 15 students and are for more specialized training in the fields of
hydraulics,' electrical, mechanical, and instrument calibration. The
tools and spare parts area is for storage of hand-held tools and spare
parts used in training and also contains a workbench area and storage
space for spare parts used for maintaining the process equipnment in
the building.

Toxic Mintenance Area (™A): The T™A contains a decon vestibule
simlar in size to that in the actual demlitarization plants and will
be used to train maintenance staff dressed is demlitarization
protective ensenble (DPE) suits to decontam nate and maintain pieces
of demlitarization equipnent. The TMA area includes benches and t ool
racks simlar to those used in the plants.

P Area: This area houses all activities related to changing from
outside clothing into DPE suits and entering through ailocksinto the
dem [itarization equipment area and TMA. Spaces included are:

(a) Toilets and changi ng roons

(b) Protective clothing storage area

(c) DPE suit wash and drying area

(d) DPE area used for dressing in DPE suits.
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(e) Airlocks used for sinmulating entry into and exit from
contam nated areas

(7) Unpack Area (UPA): This area is used to sinulate the area of a
demlitarization plant where nunitions are unpacked and | oaded onto
conveyors that convey them through airlocks into the denilitarization
equi pnent room (DER). This area is housed in part of the high bay area
of the building and has a bridge crane above to simulate all of the
fixed monorails used in the actual plant. This bridge crane also spans
above the DER An area is set aside in the UPA for rechargi ng dummy
munitions for reuse. A forklift truck and Walkie Stacker will be
housed in this area for training students to move nunitions around in
their protection casings.

(8) DER  This room houses nmost of the actual full-scale denilitarization
machinery and material handling equipnment and wll be used to
demonstrate to students how the equipment works, to train maintenance
personnel wearing DPE suits in the maintenance requirenents of the
equi prrent , and for t roubl eshoot i ng equipnent in a nontoxic
environment. Mvable sections of wall are provided so that nmockups of
the actual spaces around machines can be made for training proposes,
e.g., explosive containment room (ECR) for RSM and projectile/nortar
di sassenbly (PMD). The bridge crane in the UPA continues across the
DER to simulate all of the bridge cranes, nonorails, and hoi sts used
inademlitarization plant, and to allow naintenance of all of the
machines and renoval of all processed dummy nunitions. DPE hose
| engt hs al | ow mai nt enance trainees to access all of the equipnent in
the DER while dressed in DPE suits. A stair and platform is included
in the DER for DPE training in clinbing and descending stairs.

(9) Barrier Train: A reduced-size LIC will be installed in this area and
will be used for training furnace operators in flame control and also
for training mai nt enance per sonnel wearing DPE suits in the
requirenents of furnace maintenance.

(10) Furnace BRA and PAS Mbdel Room This roan will contain nodels of the
four furnaces in a plant together with nodels of the BRA and PAS.
These nodels will be used to explain to students the workings and
arrangement of the wvarious systens.

(11) Control Room (CON): The CON is broken up into three areas. The CON
contains one of each type of console in the actual demilitarization
plant and is arranged in a sinmlar manner to the CON in the actual
plant. The trainer is in a separate room with a glazed wall facing the
CON so that he can supervise and observe all training. Also within
room is the nmaintenance console on which training of nmaintenance

operations will take place. The third area contains the conputer
central processes and disc drives together with two progranmrer
consol es.

(12) Mechanical and Hectrical Room The roons housing the building
mechanical and electrical systenms are located at the northeast corner
of the building with the electrical room boiler room chiller room
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and conpressor at the ground floor level and the air handling units at
the mezzanine |evel.

(13) Toilet Roons: Toilet roons are provided off the building corridor
systens adjacent to the main entrance |obby and are divided into two
sections, one for people within the interior of the min building and
the other accessible from the outside and the entrance |obby. The
toilets are sized to serve the maximum occupancy of the building.

(14) Cbservation Corridor: An observation corridor is provided at the
second floor |evel overlooking the UrpA and DER and will be used for
st udent orientation, visitor observation, and public relations
activities. The gallery is accessed from the entrance lobby by a stair
and has enmergency exit stairs at both ends of the building.

Equi prent used in the building will be provided as foll ows:

(1) Process Equipnent: Process equipnment is as defined in the Process
Design Analysis and the Mjor Equipnent List.

(2} WMaintenance Area: Machinery and equipnent is to be selected and
provided by the operating contractor.

(3) Locker Rooms: Al lockers and benches are provided as part of the
facility.

(4) Maintenance Shops and Tool and Spare Parts: Al benches and storage
cabinets are provided as part of the facility. Al equiprment will be
supplied by the system contractor.

(5) COVSimulator Room The CON/ sinul ator equi pment is provided as part
of the process equipnent package.

(6) Denilitarization Equi prent Room  Denilitarization machi nery  and
material handling equipment will be provided as part of the process
equi pment  package.

(7) Furnace Burner Train: This is part of the process package.

(8) Furnace PAS and BRA Mobdels: These itenms are part of the process

package.

(9) Ceneral Loose Furniture: Al loose furniture is provided by the
Gover nnment .

(10) Facility Equipnent: Al nmechanical and electrical facility equipnent

is provided to produce a fully functional facility.

5. Anticipated Life. The facility is anticipated to be in use for up to 7
years.
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6. Type and Method of Construction. The building is a steel-framed structure
with canposite metal panel roof and exterior walls and is designated as a
tenmporary structure. An option is included to mke the building a
preengineered structure.

B. Function and Technical Requirenents.

1.  Functional Areas.

First Floor Occupancy Area (£t2)
Unpack area 15 3,948
Dermilitarization equipnent room up to 45 10,222.5
Locker room up to 20 907
DPE support area (DSA) and up to 20 2,461
airlocks and clothing storage etc.
Toxic maintenance area up to 10 1,817
Mai nt enance  shops (L x 15) + (1 x 30) 3,661
Mai nt enance  stores Unoccupi ed 1,015.5
Mechanical electrical roams Unoccupi ed 2,977
Control roon conput ers 10 2,275.5
Entrance up to 50 2,457.5
Assembly room 299 (or 6 Xx 30) 4,278
Semi nar 30 602
Toilet roons 1,396
Furnace nodels 30 2,765
Burner train 15 1,770
Second Fl oor Cccupancy Area
Observation gallery 40 1,824
Mechanical/HVAC equi pment Unoccupi ed 3, 353
Corridors/stairs 1,212
Gross building area 58, 662
Net building area 38, 862

2. Equipnent, Furniture, and Furnishings.

Quantity

Ent rance/ Model s

Model s 2

Wast ebasket s 2

Chairs 10

Tabl es 2
Assembly  Room

Retractable projection screens 5

Projection equipnent 5

Chairs (with witing tablets) 299
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Quantity

Assenmbly Room (Contd)

Tabl es >
Podi um 1
Vst ebasket s )
Sem nar Room '
Retractable projection screen 1
Projection equi pnent 1
\Wast ebasket s 2
Tables 1
Chairs (with witing tablets) 50
CON/ Si mul ator ~ Room
Chairs 9
\Mst ebasket s 3
Quantity Fundi ngl
| nst runent El ectrical 30
Hydraulic Instrument, Electrical, and Mechanical Mintenance Shops
Stools 15 x 4 = 60
Vst ebasket s b x b = 16
+ Tool boxes on wheel s 4 x 15 = 60
Mai nt enance  Shop
Stools 30
Vst ebasket s 8
Tool boxes on wheels 30
Men Locker Room
Lockers, netal, T2 in. full size 43 MCA
single tier
Benches, netal (linear feet ) 30 MCA
Wmen Locker Room
Lockers, netal, T2 in. full size 12 -
single tier
Trash receptacles 1
Benches (linear feet) 8
"Funding for itens left blank in list is to be determined by the
CGover nnent .
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3., Cccupational Safety and Health. The building conplies with OSHA
requirenments.

4y, Safety Color Coding. Safety color coding (yellow and black diagonal
stripes) will be painted on all physical hazards in accordance with OSHA
1910,.,14A, Physical hazards will be identified during "safety wal kthroughs"
during the tine the facility is being built.

5. Handi capped Accessibility. Handicapped accessibility is required for
visitors and teaching staff; students are required to be abl e-bodied by the
needs of the project.

6. Energy Conservation. Insulation values are in conpliance with DD
4270.1-M and building code. R-19 insulation is used for walls and R-30 for the
roof. Al windows are double glazed, exterior doors are insulated.

7. Sound and Vibration Control. This has been designed for in the toilet
room perimeter walls, control room walls, and assenbly and semnar room walls.

8. Physical Security. Keyi ng is individual keying for each door, no naster
keys will be used. Security and fire alarm systems are linked to the system in
the base fire station.

9. Signage. The building has an identification sign at the entrance. Each
floor has signs indicating the occupancy of that floor. Each area and room has
an identification sign. Al exits and exit routes have signs to meet the
requirenents of the building and fire codes.

10. Finish Materials.

Exteri or

Valls Conposite building panels

Roof Conposite building panels

Doors Hol low netal (insulated), painted

W ndows Col or-coated al umi num

Interior

Valls Fainted gypsum board generally. Epoxy-coated cenent
plaster in ™A and airlocks; exposed construction in
process areas and nechanical roons. Ceramc tile in
shower area and toilets.

Ceiling Acoustical tile or painted gypsum board.

Door Painted hollow netal, stained wood in assenbly room and
entrance areas.

Fl oors Vinyl tile, welded sheet vinyl, or epoxy floor covering

ceramic tile for toilet rooms, Carpet in entrance,
assenbly room and seminar roons.
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C. Design Objectives and Provisions.

1. Adaptation of Building. The building is designed for a 'T-year life for
this project. Al interior walls are nonload bearing and pernit future renoval

without affecting the structural integrity of the building. The building
design pernits easy adaptation to other uses. Present design permts future
addition of a mezzanine in the high bay area within code requirements using
the stairs as designed.

The building is laid out parallel to the existing road system w th Dougl as
Road to the north, Fourth Street to the east, Parrish Road to the south, and
Second Street to the west. The service side of the building is to the north,

and the min entrance and "public" side is to the south. The nodular buildings
and the chemcal Iaboratory are located between the main building and Parrish

Road. Parking is provided on the east and west sides, and this feeds a main
east-west circulation path between the main building and the four smaller
buildings. A visitor parking area is located off Parrish Road, and a path
leads fromthis adjacent to the classroombuilding up to the entrance of the
main building and the east-west circulation path.

2. Organization. Each section of the building has specific requirenments but
each area is fairly independent of functions carried out in other areas. Al
areas are accessed from the central corridor system

3. Building Layout. The building is laid out around a single circulation
corridor that runs down the mddle of the buildings, with an exit door at each

end. This provides a very sinple circulation system and neets all code
requirements. The second floor is simlar, wth an exit door and stairway at
each end. There are secondary exits for the nechanical room area, assenbly
room dem!| room unpack area, and burner train and furnace nodel areas.

4. Consolidation of Space. Al spaces are consolidated as far as possible
into zones of sound conpatibility. The wall between the toilets roons and
entrance area is 50 dBA sound attenuation, as are the walls between the
control room area and the surroundi ng spaces. The nai n hazardous boil er room
and furnace areas are divided fromthe other parts of the building by fire
resistive construction. No special provisions have been nade for storm or
fallout protection.

5. Construction  Materials. The building is of structural steel with steel
frame and bracing, insulated metal panel siding, concrete on netal deck second
floor, concrete ground floor, insulated netal panel roof. Materials are
representative of the type and as directed by the criteria.

6. Building Expandibility. Interior partitions are  not structural;
therefore, they can be rearranged, if required. The building could be extended
i f adequate space on the site is available, however, no specific provisions
have been made for expansion.

7. Physical Security. The building is not designed as a secure facility.
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8. Barrier Free Design. The facility is designed for the physically
handi capped at ground fToor |evel to serve the needs of handi capped visitors
or instructors. Students are required to be abl e-bodied by the needs of the
dem litarization project.

9. Energy Conservation. Items included to conserve energy are:

(1) Wall insulation R 19

(2) Roof insulation R 30

(3) Doubl e glazed wi ndows

(4) Insul ated holl ow netal exterior doors
(5s)Draft seals to exterior doors

(6) H gh-efficiency HVAC Design

(See Mechanical calculations in Volume 3).

D. Coordination wth Installation or Qutside Agencies.

1. Physical Security Support. The main building fire protection systems are
connected by radio to the APG base systens.

2. Blind Vending Operations. Not applicable.

3. (ccupational Safety and Health. The building is designed to conply with
all OSHA requirenents.

L. Governnent - Furni shed Equiprent. Al hand-held fire extinguishers and
| oose furnishings will be supplied by the Government.

2. 2.2 LIBRARY/ COWPUTER TRAI NI NG

A, General Par anmet er s.

1. Purpose, Functions, and Capacities. The building will house the library,
reading room and personal conputer training functions for this project. The
building is a one-story building of truckable wood nodul e construction. The
building is on one floor and is self-contained with its own toilets.

2. Visual  Appearance. The exterior is of stained textured plywood exterior
siding with color coated sliding aluminum wndows and painted insulated hollow
metal doors. Design is intended to mnimze a "trailer" appearance and give
the appearance of a nore permanent structure.

Interior: Design to normal commercial office standards and within the size
paraneters of Architectural and Engineering Instructions Design Criteria.

3. Nunber of Personnel. The first floor is designed to house TT personnel.

4. Type of Activities. The building houses library and conputer training
functions for the CTF facility.

5. Anticipated Life. The facility is designed for a 'I-year life.
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6. Type and Method of Construction

construction, IS tenporary, and 1S

B. Functional and Technica

The facility is of truckable wood nodul e

rel ocat abl e.

Requi renent s

1. Functional Areas.

Fl oor,

Li brary
Conput er

er training
Mechani ca

equi pnent

Goss building area
Net building area

2. Equipnent, Furniture,

and Furni shings.

Qccupancy Area (£t2)
61 3,840
16 960
480
5,280
4,170

The following furnishings are

provided for

Cover nment - occupi ed  spaces.

ltem Quantity
Reproduction machine (Xerox or equal) 1
Computers/word  processors 9
Desks 2
Chairs 77
Wast ebasket s 10
Tabl es 8
File cabinets 6
Projection equipment 1

3. Qccupational Safety and Health

all "OSHA requirenents

4. Handi capped Accessibility.
visitors and Tecturers.
of the project.

Conservat i on.
bui [ ding code.

5. Energy
1-M and Ioca

6. Sound and Vibration Control

Handi capped accessibility is provided
Students are required to be able-bodied by the needs

Noi se contro
standard construction used reduces the expected equipnent

The building is designed to comply wth

for

Insul ation values are in conpliance with DOD 4270.

is not required because the
noise levels to

35db or less in the normally occupied areas.

No problems are anticipated with vibration of

di scontinuous modul ar

T. Interior Parking.

8. Physical Security.

mechani cal equipment due to the

construction used in this building
There are no interior parking or service areas.

Keying is a master and submaster systems. Fire alarm

system is Tinked to the main system in the main building.
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9. Signage. The building is provided with an identification sign at the
entrance and has signs indicating the occupancy of the floor. Each office and
room has an identification sign.

Al exits and exit routes have signs to neet the requirenents of the building
and fire code.

10. Exterior and Interior Fi ni sh Materials. See subparagraph finish
material s. ‘

C. Design njectives and Provisions.

1. Adaptation of the Building. The building is specifically designed for the
CTF.

2. Organi zation. The floor is arranged with one main entrance opening up to
a min reading area. The opposite side of the reading room is the book stack
and librarian. Conputer training is at the end of building adjacent to the

main entrance. Mechanical equipment is at the other end. There is an energency
exit through the book stack room

3. Building Layout. The building is sited so that all traffic arrives at the
main entrance. Exterior doors are arranged for access to mechanical and
electrical equipment directly from the outside. The energency exit is |ocated
on the opposite corner of the building from the min entrance. The building is
surrounded by open areas for evacuation purposes and is fully accessible to
energency vehicles.

L, Consolidation of Spaces. Al the noise-producing functions are |ocated
together and separated from the quieter Ilibrary functions.

5. Space Layout Conpatible with Mdular Support Systens. The building Iayout
is designed to accommodate the structural needs of a truckable wood nodul e
building. Mdule manufacturers confirm than the building layout is conpatible
with their systens.

6. Construction Materials.

Exterior

Valls Textured plywod on wood fram ng.

Roof Metal roofing and siding, factory-color-finished, over
plywood on wood framng.

W ndows Sliding double glazed alumnum with a factory col or
coat finish.

Doors and frames Hollow netal insulated, 3 ft by 7 ft (pairs as

required).
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Interior

Fl oors Vinyl conposition tile to book stack office entrance
and conputer training. Welded vinyl for toilet roons
carpet for reading room

Valls Vinyl coated gypsum board generally. Fiberglass wall
sheathing for toilet areas.

Cei l'i ngs Acoustical panel lay in grid ceiling generally. Gypsum
board (WR) painted for toilet roons.

W ndows Steel frame similar to hollow metal door franes.

Doors and franes Hol low nmetal, 3ft by 7 ft

HVAC system The RVAC system will consist of a central packaged

unit in the nechanical roomwth ductwork |ocated in
the ceiling space.

Electrical system A transformer and main switch panel wll be located in
the electrical room and will be wired from there
throughout the building.

Selected mterials are typical for this type of construction.

7. Building Expandibility. The building is of truckable wood nodule
construction and can be easily expanded or reduced by the addition or renoval
of nodules. The interior layout in the open areas can be nodified, but
modifications in other areas could jeopardize the structural integrity of the

modul es.

8. Physical Security. Not applicable.

O. Barrier-Free Design. The building is designed to be in conpliance with
Federal Accessibility Standards.

10.  Energy Conservation. Itenms included to conserve energy are:
(1) vl | insulation R 19
(2) Suspended floor insulation R 19
(3) Roof insulation R 30
(4) Doubl e gl azed wi ndows
(5) Insul ated hollow netal exterior doors
(6) Draft seals to exterior doors
(7) HVAC system with econom zer cycle

11.  Acoustical  Design. No special acoustical design is necessary.

12.  Conposition of Masses and Spaces. The building is a sinple rectangul ar
shape conposed of 11 nodules of identical size. The building is designed to be
as sinple as possible and to mininmize maintenance costs.
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13.  Perception of the Building. The building is designed to be as sinmple and
economcal as possible to house the people and functions required. The
building is designed to support an industrial process, and this is reflected
in the utilitarian design approach.

14.  Enhancenent of Materials. Mterials are suitable for the type of
construction and reflect the limted life span of the building.

15. Econony of‘ Building Construction. The building is designed as
economcal ly as possible by choice of construction type, choice of materials
and finishes.

The building should be easy to maintain as all systens and utilities are
easily accessed either from inside or below Al exterior materials are easily
mai ntai ned and shoul d cause no problens for the linited |life envisaged for
this building.

A nodul ar wood buil ding can be relocated to a newsite for very little cost,
In a short-life building such as this, the reuse reflects very favorably on
the life-cycle costs.

D. Calculations. Not applicable.

E Coordination with Installation of Qutside Agencies.

1. Physical Security Support. The library fire protection system is
connected to the main building system

2. Blind Vending Operations. Not applicable.

3. Cccupational Safety and Health. The building is designed to conply with
all OSHA requirenents.

4. Governnent - Furni shed Equiprnent. Al hand-held fire extinguishers and
[oose furnishing are furnished by the government.

5. Signage. The signage is coordinated in style, size, and type with that
used for the remainder of the site.

6. Operation and Mintenance. No special requirenments.

2.2.3 CIF CLASSROOM BU LDI NG

A CGener al Par amet ers.

1. Purpose Functions and Capacities. The classroom building houses 14
classroons and a vending nmachine area for this project. The building is a
one-story building of truckable wood nodul e construction. The building is

self-contained with each classroom having its own mechanical system
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2. Visual Appearance. The exterior is of painted textured plywood exterior
siding wth color coated sliding alumnum wndows and painted insulated hollow
metal doors. Design is intended to nmininize the "trailer" appearance and give
an appearance of a nmore permanent structure.

Interior:  Design to normal classroom standards and wthin the size paraneters
of Architectural and Engineering Instructions Design Criteria.

3. Nunmber of Personnel. The building is designed to house a maxi mum of 20
per classroomwth 14 classrooms étot al 280). Nornal classroom occupancy Wl |
be 15. The vending area is designed to be able to give one meal to everyone in
the conplex (maxinmum total 400 people).

4. Type of Activities. The building houses the classroom functions and food
service function of the CITF.

5. Anticipated Life. The facility is designed for a 'T-year life.

6. Type and Method of Construction. The facility is of truckable wood nodule
construction, it 1s tenporary and relocatable with the exception of the
foundati ons.

B.  Functional and Technical Requirenents.

1. Functional Area

Floor Plan Qccupancy Area (£t2)
C assroons 280 8, 400
+ Vending area 140 1,200
Goss building area 9,600
Net building area 8, 800

2. Equipnent, Furniture and Furnishings. The following furnishings are
provided:

Quantity Fundi ng'
Each cl assroom (14 classrooms)
Chairs (with witing tables) 16
Tabl e 1
Chai r 1
Projection equi pment 1
Projection screen 1
Trash cans (5-gal) 2
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Vending Area

Trash cans (55-gal) 4
M crowave ovens 2
Refrigerators 2
Vending machi nes 24 (3-ft-long units)

"Items for which no funding source has been shown will be determined by the
Gover nnment .

No problens are anticipated with vibration of mechanical equipnent or sound
transmssion between classroons due to the discontinuous modular construction
used in this building.

7. Interior Parking. There are no interior parking or service areas.

8. Physical Security. Keying is a master and subnmaster systens. |ntrusion
and fire alarm systems are linked to the main system in the main building.

9. Signage. The building is provided with an identification sign at its
entrance. Cassroom  wll have  signs i ndi‘cat i ng the  occupancy and
identification.

Al exits and exit routes have signs to meet the requirenents of the building
and fire code.

10." Exterior and Interior Finish  Mterials. See  subparagraph Fi ni sh
Material s.

C. Design Objectives and Provisions.

1. Adaptation of the Building. The building is special design for this site
and forms part of the five-building CTF conplex.

2. Organi zation. The classroomarea is arranged so that each classroom can
be entered from the outside only. The |unchroom and vendi ng nachines are
located at the end of the classroom building. dassroons have individual
heating and air-conditioning units.

3. Building Layout. The building is sited so that all traffic wll be
surrounding the building in a noncrowding distribution. Exterior doors are
arranged for access to a vestibule directly fromthe outside, as a buffer to
the classroom The building is surrounded by open spaces for evacuation
purposes and is accessible to enmergency vehicles.

4. Consolidation of Spaces. Al the noise-producing functions are |ocated
t oget her. Lunchroom functions are |ocated together and separated from the
qui eter classroom functions.
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5, Space Layout Conpatible with Mbdul ar Support Systens. The building [ayout
Is designed to accormodate the structural needs of a truckable wood nodul e
buiIding. Mdule manufacturers confirm that the building layout is conpatible
with their systens.

6. Construction Materials.

Exterior

Val s Textured plywood on wood framng.

Roof Metal roofing and siding, factory-color-finished, over
pl ywood on wood fram ng.

W ndows Sliding double glazed alumnumwith a factory color
coat finish.

Doors and franes Hol low metal insulated, 3ft by T7ft (pairs as
required).

Interior

Fl oors Vinyl conposition tile to |obbies and vending area
carpet to reading roons.

Val s Vinyl coated gypsum board.

Cei l'ings Acoustical panel lay in grid ceiling.

Doors and franes Hol low netal, 3ft by 7ft.

RVAC system The HVAC system consists of individual units for each
classroom as indicated with individual control for
each unit.

Electrical system The transforner and main switch panel is located in
the indicated electrical closet and all circuits will
be wired from there.

Selected materials are typical for this type of construction.

7. Building Expandability. The building is of truckable  wood nodule
construction and can De easiTy expanded or reduced by the addition or renoval
of modules. The interior layout in the classroom areas can be nodified, to
connect two classroons into one large one, but nodifications in other areas
could jeopardize the structural integrity of the modules.

8. Physical Security. The building is not designed as a secure facility.

9. Barrier-Free Design. The facility is designed to be barrier-free.
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10. Energy Conservation. Items included to conserve energy are:

(1) wWall insulation R19

(2) Suspended floor insulation R 19

(3) Roof insulation R 30

(4) Doubl e glazed w ndows

(5) Insulated hollow metal exterior doors
(6) Draft seals to exterior doors

(7) HVAC system with econoni zer cycle

11. Acoustical Design. No speci al acoustical design is necessary.

12.  Conposition of Misses and Spaces. The building is a sinple rectangul ar
shape conposed of 16 nodules of identical size. The building is designed to be
as sinple as possible and to mninmze maintenance costs.

13. Perception of the Building. The building is designed to be as sinmple and
economcal as possible to house the people and functions required. The
building is designed to support an industrial training program and this is
reflected in the wutilitarian design approach.

14. Enhancenent of Materials. Mterials are suitable for the type of
construction and reflect the linted life span of the building.

15, Econony of Building Construction. The building is designed as
economcally as possible by choice of construction type, choice of nmaterials,
and finishes.

The building should be easy to maintain because all systenms and utilities are
easily accessed either from inside or below Al exterior mterials are easily
mai ntai ned and should cause no problens for the limted life envisaged for
this building.

A modular wood building can be relocated to a new site for very little cost or
can be returned to the manufacturer for a substantial rebate. In a short [life
building such as this the reuse or rebate reflects very favorably on the 1life-
cycle costs.

D. Calculations. See calculations, Volune 3.

E  Coordination with Installation of Qutside Agencies.

1. Physical Security Support. The classroom fire protection system is
connected to the main system in the main building.

2. Blind Vending Operations. WII apply.

3. Cccupational Safety and Health. The building is designed to conply with
all OSHA requirenents.

4, Governnent-Furni shed Equipnent. Al hand held fire extinguishers and
[ oose furnishing are furnished by the Government.
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5, Signage. The signage iS coordinated in style, size, and type with that
used for the remminder of the site.

6. QOperation and Miintenance. Not applicable.

2.2.4 ADM NI STRATI ON AND LECTURERS' OFFI CES

A Ceneral Parameters.

1. Purpose Functions and Capacities. The Administration and Lecturers'
Offices Building houses the admnistrative staff for this project. The
building is a one-story building of truckable wood modul e construction. The
building is self-contained with its own toilets, lunchroom printroom and
mechani cal  systens.

2. Visual Appearance. The exterior is of painted textured plywod exterior
siding with color-coated sliding alumnum wndows and painted insulated hollow

metal doors. Design is intended to mnimze the “trailer" appearance and give
an appearance of a nore permanent structure.

Interior: Design to normal office standards and within the size paraneters of
Architectural and Engineering Instructions Design Criteria.

3. Number of Personnel. The building is designed to house 69 personnel on
two shifts with dual use of many of the lecturers’ work stations for lecturers
on different work shifts.

4. Type of Activities. The building houses the office functions for both the
lecturers and admnistrative staff.

5, Anticipated Life. The facility is designed for a 7-year |ife.

6. Type and Method of Construction. The facility is of truckable wood nodule
(%onstdruguon, Is tenporary, and is relocatable with the exception of the
oundat i ons.

B. Functional and Technical Requirenents.

1.  Functional Area.

First Floor Qccupancy Area (£t2)
Ofices = individual 10 1,010
O fices - open 32 2,204
Admnistration office 6 428
Conference room (dividable) 16 299
Lunchroom conf erence 32 428
Print/Xerox room 2 299
Toil et roons 363
Mechani cal  equi pment 352
Electrical room 66
Corridors 600
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2. Equi prent, Furniture, and Furnishings. The following furnishings are
provided for Government-occupied spaces.

[tem Quantity
Drafting table 1
Plan file 1
Reproduction machine (Xerox or equal) 1
Bl ueprint  machine 1
Conputers/vord  processors 6
Desks 71
Chairs 117
st ebasket s 44
Tabl es 32
File cabinets 12
Lateral files 12
Refrigerator 1
Microwave 1
Coffee maker 1

3. CQccupational Safety and Health. The building is designed to conply with
all OSHA requirements.

4, Handi capped  Accessibility. Handicapped accessibility is required.

5, Energy Conservation. I nsul ati on values are in conpliance with DD 4270.
1-M and local building code.

6. Sound and Vibration Control. Noise control is not required because the
standard construction used reduces the expected equipnment noise levels to
35 db or less in the normally occupied areas.

1. Interior Parking. There are no interior parking or service areas.

8. Physical Security. Keying is a master and subnaster systens. Fire alarm
systens are linked to the main system in the nmain building.

9. Signage. The building is provided with an identification sign at an
entrance. Each floor has signs indicating the occupancy of the floor. Each
office and room bas an identification sign.

Al exits and exit routes havesigns to neet the requirenments of the buil ding
and fire code.

10. Exterior and  Interior Finish Materials. See  subparagraph Fi ni sh
Material s.

c. Design (bjectives and Provisions.

1. Adaptation of the Building. The building is of special design for the
site and forns part of the five-building CTF conpl ex.
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2. Organization, The building accommodations are arranged with the reception

area and conference roons adjacent to the main entrance and opening onto the
main office area with the |unchroom and reproduction roons off the |obby.

Adjacent t0 the reception are are the offices for the chief and deputy chief.
Along the side of the open office area are four offices for senior lecturers.

At the end of the building opposite the main entrance is an emergency exit.

The toilet roonms are |ocated adjacent to the entrance, and separate toilets
are | ocated adjacent t0 the open office area.

3. Building Layout. The building is sited so that all traffic arrives at the
mai n entrance. Exterior doors are arranged for access to mechanical and
electrical equipment directly from the outside. The enmergency exit and
stairway are located on the opposite side of the building from the main
entrance. The building is surrounded by open space and parking areas for
evacuation purposes and is fully accessible to emergency vehicles.

L. Consolidation of Spaces. All the noise-producing functions are |ocated
together and separated from the quieter office functions.

5. Space Layout Conpatible with Mdular Support Systens. The building |ayout
is designed to accommodate the structural needs of a truckable wood nodul e
bui | ding. Mdul e manufacturers confirmthat the building | ayout i S compatible
with their systens.

6. Construction Materials.

Exterior

Val | s Textured plywood on wood framng.

Roof vetal r0oof i ng and siding, factory-color-finished, over
plywood on wood fram ng.

W ndows Sliding double glazed alumnumwith a factory color
coat finish.

Doors and frames Hol l ow nmetal insulated, 3ft by 7 ft (pairs as
required).

I nterior

Floors Vinyl conposition tile generally. Wlded vinyl for
toilet rooms,

Val |'s Vinyl coated gypsum board generally. Fiberglass wall
sheathing for toilet areas.

Cei l'ings Acoustical panel lay in grid ceiling generally. Gypsum
board (wr) painted for toilet roons.

W ndows Steel frame simlar to hollow metal door franes.

Doors and franes Hol low netal, 3 ft by 7 ft.
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HVAC system The HVAC system will consist of a central packaged
unit located in the indicated nechanical room wth
ductwork located in the ceiling space of the building.

Electrical system A transformer and main switch panel is located in the
indicated electrical equipment room Al circuits are
wired from this room

Selected materials are typical for this type of construction.

7. Building Expandability. The building is of truckable wood nodule
construction and can be easily expanded or reduced by the addition or renoval
of modules. The interior layout in the open office areas can be nmodified, but
modifications in other areas could jeopardize the structural integrity of the
modul es.

8. Physical Security. The building is not designed as a secure facility.

9. Barrier-Free Design. The building is designed for use by the handicapped.

10.  Energy Conservation. Items included to conserve energy are:

) Wall insulation R-19

) Suspended floor insulation R 19

3) Roof insulation R-30

L) Double gl azed wi ndows

5) Insul ated hol |l ow netal exterior doors
6) Draft seals to exterior doors

7) HVAC system wi th econoni zer cycle

11.  Acoustical  Design. No special acoustical design is necessary.

12, Conposition of Masses and Spaces. The building is a sinple rectangul ar
shape conmposed of nine nodules of identical size. The building is designed to
be as sinple as possible and to mininize naintenance costs.

13.  Perception of the Building. The building is designed to be as sinple and
economcal as possible to house the people and functions required. The
building is designed to support an industrial training process, and this is
reflected in the utilitarian design approach.

14, Enhancenent of Materials. Mterials are suitable for the type of
construction and reflect the linmted life span of the building.

15. Econony of Building Construction. The building is designed as
economcally as possible by choice of construction type, materials, and
finishes.

The building should be easy to maintain because all systems and utilities are
easily accessed either from inside or below Al exterior materials are easily
mai nt ai ned and shoul d cause no problens for the limted |life envisaged for
this building.
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A nodul ar wood building can be relocated to a new site for very little cost or
can be returned to the mnufacturer for a substantial rebate. In a short-life
buil ding such as this, the reuse or rebate reflects very favorably on the

life-cycle costs.

D. Calculatioms. Not applicable.

E Coordination with Installation of Qutside Agencies.

1. Physical Security Support. The security and fire protection systemis
connected to the main systemin the main building, and this is connected to
the base system

2, Blind Vending QOperations.  Not applicable.

3. Cccupational Safety and Health. The building is designed to comply with
all OSHA requirements.

4, CGovernnent-Furni shed Equipment. Al hand-held fire extinguishers and
| oose furnishing are furnished by the Government.

5. Signage. The signage is coordinated in style, size, and type with that
used Tor the remminder of the site.

6. Operation and Maintenance. Not applicable.

2,2.5 CHEM CAL LABORATORY:  Building is under design.

2.3 STRUCTURAL

2.3.1 MAIN BULDING « GENERAL PARAMETERS

A Size of Areas/Volumes. The CTF main building is a one-story structure of
braced steel  frame construction with a nezzanine level and neasures

approximately 170 ft wide by 302 ft long. For floor |oads, see subsection
2.3.2.A, Design Loads.

B.  Foundati on. The foundation characteristics are based on the Chem cal
StockpiTe Disposal Program  Central Training Facility, Aberdeen Proving
Gound, Mryland, Final Foundation Recommendations, Departnent of the Arny,
Huntsville  Division, Corps of  Engineers, Hunt svi | | e, Al abama,  dated
January 29, 1988.

C. Seismc Events, Wnd, Storms, and Blast. Wnd load governs design of
structure over seismc Toads because of Tow seismc intensity activity in the
APG area. Loads resulting from stornms or blast are not considered.

D. Fallout Shelter.  Not applicable.

E Permanency of Construction.  The nature of steel frame construction [ends
itself to expediency of erection. The planned life of the structure is 71
years.
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F. Conpetitive Structural

Syst ens.

consi der ed

the followi ng structura

systens were

(1) Concrete building with cast-in-place columms, beans, girders, slabs,
and shear walls.

(2) Structural steel building with netal deck, insulated netal siding, and
concrete shear walls.

(3) Structural steel-braced frame building with insulated nmetal siding and

roof panels

2.3.2 FUNCTI ONAL AND TECHNI CAL REQUI REMENTS

A. Design Loads

1. Dead Loads. Wight of al
equi pment, including mechanica

2. Live Loads
Location
Fl oor

Airlocks
Assenbl y
Boiler room
Cothing storage
Conput er/si mul ators
Control room
Corridors
Decont am nat i on
Decont am nat i on
Dem litarization
DSA

El ectrical equi prent
Electrical naintenance
Engi neeri ng/ mai nt enance
Ent rance/ nodel s

Fur nace
Fur nace
Hydraul i c
| nst runent
Janitor's

room

model s

mai nt enance
mai nt enance
room

*In addition to a uniformload of 150 lb/ft2, t he

room and unpack area are subject
| oad and 6k maxi num capacity,
support (4 ft wide),

CDF/D~9B/WP-02

supporting and enclosing materials and all

and electrical

airlock
vesti bul e
equi pment

room

shop

shop

shop

to a forklift

units.

1o/ £t°2

150
100
300
150
150
200
100
150
150
150%
150
150
150
150
100
150
150
150
150
125

demlitarization equipnent
truck with a 15k maximum axle

conveyors with a maxi mum point | oad of Sk per

and conveyors with a uniform load of

2-32

1,500 1b/ft.
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Locat i on b/ £t2

Fl oor (contd)

Life support system 150
Locker rooms 75
Mai nt enance 150
Mechanical/HVAC equi pment 150
Mechanical mai nt enance shop 150
PAS nodel s 150
Seninar  room 100
Shower s 60
Storage 150
Suit dry 150
Suit wash 150
Toilets Lo
Tools and spare parts 150
Toxi ¢ maintenance area 150
Unpack area 150#
Vest i bul es 100
Mezzani ne

Corridor 100
DFS platform 150
Mechanical/HVAC equi pment 150

Locat i on 1b/£t2

Roof 20

3. Wnd load. Basic wind velocity of 70 nph in accordance with ANSI A58.1-
1982, Exposure C, inportance factor = 1.07.

4, Snow Ioad. Gound snow load of 20 1b/£t? in accordance vith ANSI A58.1-
1982, exposure factor = 1.0, inportance factor = 1.2.

5. Seismic Load. Earthquake Zone 1 in accordance with m™ 5-809-10/NAVFAC
P-355/AFM 88-3, 1nportance factor = 1.0. "W" includes 70% of snow | oad.

6.1 npact Factors for Bridge Crane.

(1) Vertical: 1.10 (radio control operated)
(2) Longitudinal: 1.10
(3) Transverse: 1.20

T. Load Conbinations. In accordance with m 5-809-1.

B. Soil Properties. A shallow foundation system consisting of both spread
and “comtinyus footings is used. A net allowable bearing capacity of
1,500 1b/ft< is used for design. One-third overstress is allowed for wnd and
seismc loads. Mnimum frost depth of 30 inches is used. The follow ng values
of settlenment are used: long-termsettlement = 1 in. or less with a
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differential settlement of 1/2-in. or |ess. Refer to final foundation
recomendations issued by USAED, Jan. 29, 1988, Ref. CEHND-ED-CS.

The following values are used for calculation of lateral earth pressure:

Soi | Type At Rest Active Passi ve
Ganular material 0.5 0.33 3.0
Clay, silt mterial 0.9 0.8 1.5
Moist unit weight: 125 1b/¢£t3
c. Alowances for Future Loads or Expansion. Not applicable.

D. Dynamic Loads. Not applicable.

E  Design Methods. Both the allowable working stress design nethod for
structural steel and the strength design nethod for concrete are used.

F. Design Stresses.

1.  Structural Steel. ASTM A36 in accordance with the Al SC Manual of Steel
Construction and ™ 5-809-L, Yield stress 36,000 psi.

2. Concrete. 28-day conpressive strength (f'c) of 4,000 psi in accordance
with ACI 318 Building GCode Requirements for Reinforced Concrete and
™ 5-809-2.

3. Reinforcing Steel. AS™ A615, Gade 60, in accordance with ACI 318
Buil ding Code Requirenents for Reinforced Concrete and T™ 5-809-2. Yield
stress 60,000 psi.

G. Maxinum Al lowable Deflections.

1. Mezzanine. L/240 for total loads and L/360 for live loads only.
2. Roof. Not applicable.

H. Nuclear Radiation (Fallout) Protection. Not applicable.

2.3.3 DESI GN GBJECTI VES AND PROVI SI ONS

A Bay Size. In view of functional requirenents and economy, the bay size is
20 ft by 8L ft.

B. Seismic Protection. Seismic forces are resisted by braced frames. The use
of a symetrical framng system was not possible due to functional
requirenents.

C. Construction of Structural System The structural system selected is a
braced-frame steel building wth netal siding and roof panels. Structural
steel is selected as the basic framng nmaterial because of its econony and
flexibility of design and construction. Long spans and need for colum-free
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space made the concrete building with colums and girders or steel building
Wth conrete shear walls very expensive when conpared to basic braced-frame
steel building.

D. Foundation Design. The foundation consists of a series of spread and
continuous footings with provisions for frost protection.

E  Fallout Protection. Not applicable.

F. speed Of Erection. Speed of erection is a significant consideration
contributing to the sefection of a steel framng system

2. 3.4 CALCULATI ONS: See attached calculations, Volume 3

2.3.5 COORDINATION WTH |NSTALLATION OR QUTSIDE AGENCI ES

A, Construction Linitations.  Coordination of the placement of brid%e crane
(unable to pass through doors) with the conpletion of exterior walls is
required in order to avoid construction delays.

B. Fallout Shelter Space. Not applicable.

2.3.6 Fl REWATER PUMP HOUSE

The firewater punp house is a vendor-supplied prepackaged building with a
steel beam grid base. The perimeter beam of the grid is supported on a
perimeter spread footing. After installation of the building, the grid beans
are encased in concrete to form the floor of the building.

2.4 NMECHANI CAL

2.4.1 GENERAL PARAMETERS

A Cdimtic Paraneters.

1. Location:

ARG, Edgewood, Maryl and

| atitude: 39°28"

Longitude: 76’10’

El evation: 10 ft above nean sea |evel

2. Qutdoor Design Tenperature:

Summer (dry bulb): o4°p

Sunmer évvet bul b;: T7°F

Wnter (dry bulb): 11°F
3. Wnd

Average velocity: 6.8 nph
Direction:  wnw generally (SSW from My through August)
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4. Precipitation

Maxi mum nonthly rainfall and nmonth: 5.13 in., January.
Average annual rainfall: 30 to s8in.
Average annual snowfall: 12 in.

B. Conpetitive Mechanical Systens. During design, in addition to the systens
chosen, the folTowng HVAC systens were considered: (a) single package
rooftop gas/electric heatin(]; and cooling unit, (b) single package rooftop heat
pump unit, and (e) fan coil units with central chilled water system

C. Ceneral HVAC Zones and Cccupant Capacities. The HVAC systems in the
buil ding are Sprit into three nain areas:

(1) H gh bay equipnent areas
(2) Conmput er equi pnent  areas
(3) Remai ning occupied spaces.

Cccupant  Capacities . see Architectural Section.
D.  General  Toilet/Sanitation Zones. Plumbing systems are designed in

accordance  wth Tafest editfions of all pertinent codes, guides, and
regulations of the following, but not limted to:

(Arny) mlitary documents
Federal and State regulatory agencies
(§pC) Rational Plunbing Code

The sanitary facilities are based on the mninum occupant capacity
requirenents as listed for industrial use (Appendix D of  NpC), including water
closets, urinals, lavatories, and shower facilities; in addition, service
sinks and conbination emergency shower/eyewash units are incorporated.

The potable water for the facility is supplied from the APG water min from a
ﬁOi nt 5 ft outside the structure, Brovidi ng a mninum of 25 psi at the
ighest, nmost renote outlet. The potable water supplies all plunbing-related
fixtures and mechanical equipment makeup, where required.

The hot water for the facility is provided from two  (LPG) heated, storage-type
wat er heaters equipped with a 7-day time clock control, circulating punp,
providing 120°F hot water to the lavatories and other plumbing fixtures.

The sanitary drainage system receives waste from the plunbing fixtures,
nmechanical equipnent drains, and gravity flowwthin the facility to the aprg
sanitary sewer system

Each plunmbing fixture is vented. Individual vents are collected into a comon
vent and vented to the atnosphere through the roof.

E Water Supply Pressure.  See Givil Section.

F. Existing or Planned Sanitary Sewer Capacities. See Gvil Section.
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G. Toxic or Hazardous Pollutant Sources. Not applicable.

H  Functions and Qccupancies Requiring Mechanical Lifts. See Process Design
Anal ysi's.

2. 4.2 FUNCTI ONAL AND TECHNI CAL REQUI REMENTS

A. Design Tenperatures (Indoor).

1. Sunmer Design Conditions.

(1) All trdnng facility except control room 78 +3°F DB
simulator area and ventilated space
(2) Control room/simulator area 75+2°F DB
k5% 3% RH
(3) Ventilated spaces:
Electrical room 104°F DB
Mechani cal room (boiler, chiller, HVAC) 10L°F DB

2. Wnter Design Condition.

(1) Al training facility except control room 70 +3°F DB
simulator area and ventilated space

(2) Control roonfsinulator area. 75+2°F DB
Relative humdity Ls% 5% RH

(3) Ventilated spaces:
Electrical room . . 50
Mechani cal room (boiler, chiller HVAC) 50°

°F DB
F DB
B. Cimte Control.

1. Heating. Two-stage heating is  provided: (a) preheat coils in air
handl'ers provi de heating of outside air to the predetermned tenperature, (b)
hot water heating coils for each WAC zone are installed in each variable air
volume unit and provide heating for occupancy confort. Hot water i S provided
by two 65%boilers which are |ocated in the boiler room

2. CQooling. Cooling is provided by two 50% reciprocating chillers located in
the mechanical roomwth remote air cooled condensers |ocated outside. The
chilled water cooling coils are installed in the air handling units.

3. Humdity Control (For Control Room Only). Hum dity is controlled by
infrared humdifier, which 1s instalTed in the conputer room cabinet type air
handling wunits.

C. Mechanical Ventilation and Exhaust System

1. Fresh air ventilation provision is 10 ft3/min per person in accordance
Wi th ASHRAE 62-1981(office with nonsmoking occupants).
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2. Toilet room ventilation is 2 ft3/min per ft or 10 air changes/hr,

whi chever is larger.

D. Control of Arborne-Polluting Substances. Not applicable.

E.  Energy Conservation. The air-conditioning units provided are equipped
with an econom zer cycle so that 100% outside air may be used in the system
during cool weather periods (such as spring and fall), when the outside air

tenmperature is sufficiently low to provide all the cooling required. The
econom zer cycle reduces the |l oad on the air-conditioning equipnent. Chilled
water system is off when outside tenperature drops below 55°F.

F.  Control of Polluting Substances from Energy System Not applicable.

G. Standby Heating and Cooling. Not applicable.

H Toilet Fixture Allocation. Plunbing fixtures consist of wall-nounted,

flush-val ve- operat ed, vitreous china water closets; wall-nounted, flush-valve-
oper at ed, vitreous china wurinals; wall-nounted with back-splash, front-
overflow, arnthair-supported lavatories or oval countertop lavatories wth

2.5-gal/min, 4-in. center-set faucets; wall-nounted, self-contained mxing
val ve and 2.5-gal/min restricted head shower assenblies; and fl oor-nounted,
conbi nation emergency shower/eyewash units.

|. Hot and Cold Water Systens Including Recovery System  The potable cold
water piping system consists of |-in. insulated-type "L" copper confornming to
AST™ B88 and i ncl udes w ought-copper solder joint fittings conformng to ANSI
~16.22 (125 psi). Al bronze valves, check valves, and regulators conform to
ANS| B165.22 (125 psi), soldered with 95/5tin antinony. Potable hot water
pi ping consists of the sane materials as those for cold water and, in
addition, a recirculating punp nmintains water tenperature for long run water
usage.

J. \Water for Fire Protection. See subsection: UTILITY SYSTEMS.

K. Gas Distribution and Special Liquid D stribution System See Process
Design Anal ysis.

L. Conpressed Air and Vacuum Production Conponents. See Process Design
Anal ysi s.

M Sanitary Waste and Vent Piping. Sanitary pipe above the floor is service
wei ght, no hub, and is used for soil, waste, and vents wthin the building.

Bel ow-floor sanitary pipe within the building and to point of connection 5 ft
outside building is service weight, hubbed with neoprene conpression joints,
doubl e asphaltum coated.

Al cast-iron service weight piping conforms to ASTM A 74.

N. Acid Waste Piping and Neutralization. Not applicable.
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o. Disposal of Toxic and/or Polluting Substances Wthin This Facility. Al
toxic substances are collected through sumps and di sposed of into the
sinulated spent decon system or collected by tanker truck. No toxic substances
are allowed into the sanitary sewer system

P. Coordination with Connection to Site Utilities. See subsection: EXTER OR
UTILITY SUPPORT SYSTENS.

Q. Cranes and Hoists. All cranes and hoist within the CTF are electrically
operated. Cranes and hoists have radio pushbutton controls for hoist, trolley,
and bridge drives. Monorail hoist trolleys have rigidly mounted, standard I-
beam track, with route as shown on the general arrangement drawings and curves
suitable for the trolley selected.

Al'l cranes and hoists have sufficient wire rope to reach the floor fromthe
installed height. Rated |oad capacities are shown in the equipment |ist.

R Handicapped  Accessibility/Features. See subsecti on: HANDI CAPPED
ACCESSTBILTTY.

2.4,3 DESI GN OBJECTI VES AND PROVI SI ONS

A. Benefits from Natural Warming and Cooling Effects.  Economzer packages
are provided on HVAC systens for natural cooling [See Secfion 2.4.2.E

B.  Zoning of HVAC by Cccupancy. Not applicable.

¢. Heating and Cooling System Design. Heating and cooling in the CTF
building (wth exception of control/conputer room and unpack/demlitarization
area) are provided by single duct variable air volune (vav) system The supply
air fromtw 50% air handling units are maintained at constant tenperature,
which varies with the season. The individual zone thernostat varies the air
supply quantity to each zone through the VAV box to maintain the design
tenperature conditions. The zone thermostat controls the the VAV danper to its
m ni mum setting of 50% of design airflow (to provide sufficient ventilation)
and then starts to open the heating valve if heatinfg is required. Two 65%
No. 2 fuel oil energy source boilers provide hot water for space heating. Two
50% reciprocating chillers with remote air cool ed condensers provide chilled
water for space cooling. Control/conputer rooms HVAC system is equipped with a
cabinet-type air handling unit fitted with an infrared humdifier, electrical
heating coil, and direct expansion cooling coil with air cooled condenser unit
| ocated outside.

Constant-flow chilled water system and constant-flow hot water system with
three-way valves at the coils are used because it is the sinplest systemto
operate and control. A variable-flow systemwould reduce the operating cost,
but require additional punps and controls and cost more than the constant-flow
system The higher cost and increased space requirenment are not justified by
the |ower operating cost over a 'l-year operating period.

D. Systerh Expandabi ity and Feasibility. No provisions are made for future
expansion of the building. The plunbing system as designed conforms to the
mninum requirements to maintain sanitary facilities and life safety.
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System sizing, based on code requirenents, exceeds the mninum fixture
loading; thus allowing for future expansion, additional fixtures, and
mechani cal  equi pment.

The HVAC system is designed to provide continuous personnel confort and
maintain the space at design conditions.

E Energy Conservation.  Econom zer cycle packages, night time tenperature
sethack, and morning 100% recirculation warmup are inplenented in the WAC
system

F. Vibration/Noise Isolation.  Steel spring vibration isolators are provided
with the air handling units. Flexible duct connectors are provided at the
intake and discharge of all fans and air handling equipnent to reduce
transmssion to the duct work and the building. Sound attenuators and duct
linings are provided for sound control in the air condition space.

G.  Consolidation of Toilet/Sanitation Facilities. Not applicable.

H Supply and Waste Piping System The copper potable water system is
designed to nmeet all sanitary and fire code requirenments, is not affected by
Pressure surges, Wl accept extreme tenperature variations, and requires
ittle or no maintenance.

The cast-iron sanitary drainage system designed for a flow of 2 ft/sec, is a
code-acceptable system for use within and under structures, is economcal, and
requires little or no maintenance.

. Connection to Uilities. The potable water termnates 5 ft from the
exterior face of the structure, where it is interfaced by the site utility
system continues in the same naterial, and ties to the downstream side of the
domestic water nmeter. where the meter is within the s-et limtation, plunbing
contractor is to make the interface connection.

The cast-iron sanitary waste line termnates 5ft fromthe exterior face of
the structure, where it interfaces with the site utility system and continues
with the same material or changes to conformto the material used for site
drainage. The structure drainage is installed with a building isolation valve
inadry well at or within the sS-ft limt, wth upstream downstream pipe
connections.  The downstream stub allows enough pipe for making a connection
for continuation to the site system  The sanitary vents for 2 in. and |arger
are cast iron; those under 2 in. are of galvanized steel. Sanitary vents are
extended a mininmumof 10 in. above the roof with frost closure. Vents under
3in. in diameter are increased in size, to 3-in., 1 ft before the roof
penetration.

J. Control of Polluting Substances.  Not applicable.

K. Mechanical Lift Design. Not applicable.

L. Systems Mintenance and Qperation. Not applicable.
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M. Econony of Construction. Al selected nmechanical equipnment are standard
size and shelf 1tens.

2.5 FIRE SAFETY
2.5.1 GENERAL PARAMETERS

A. Types of Qccupancies. The occupancy classification (B2, A3) of the
bui I'ding or portions of the building is based on use in accordance with the
UBC. Additional occupancy requirements are in accordance with the standards
and reconmended practices of such authorities as NFPA, FM MIL-HNDBK-1008, and
other mlitary publications.

B. Separation of Structures.  Special considerations are given to proper area
separation, in accordance wth the UBC and NFPA requirenments. Fire rated walls
are included at all exit corridors, boiler rooms, and furnace roons.

c. Firefighting Support. Firefighting support is available from the APG base
fire station to ard the building fire detection, automatic fire suppression
systens, and portable fire extinguishers provided throughout the building to
control any outhreak of fire.

D. Presence of Handi capped Cccupants. Students are required to be able-
bodi ed by the needs of the project; however, the facility is designed to be
handi capped- accessi bl e.

2.5.2 FUNCTIONAL AND TECHwv Ca. REQUIREMENTS

A Construction for Fire Resistance. Construction is Tyoe Il N per UBC code
with fire rated walTs to exit corridor, boiler room and furnace roons.

B. Type of Cccupancy. B Il and A Ill.

c. Smoke and/or Heat Detection Systens. Detectors are provided in all areas
of the CTF, including corridors, offices, shops, and nechanical equipnent
room Above- and bel owfloor detection systens are provided in areas with
conputer floors.

Smoke-actuated detectors operate on the ionization principle.

Heat - act uat ed detectors are of the rate conpensation/fixed tenperature type
and are designed to operate when the tenperature reaches a predetermned value
and/or when the tenperature rise exceeds a predetermned rate (usually 15°F to
20°F/min regardl ess of the tenperature |evel).

Al the detectors are independently supervised and connected to |ocal audible
and visual alarms. Wen detectors are actuated, a building alarm sounds and a
noncoded Signal is transmtted to a constantly nonitored control panel |ocated
in the reception station of entrance hall.

D.  Smoke Evacuation and/or Containment System Not applicable.
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E. Autonatic and/or Manual Fire Alarm System The fire alarm systemis
designed in accordance with applicable requirenents of NFPA Standard 72D, NFPA
Standard 1221, and Arny Regul ation 420-90. A fire alarmand signaling system
is provided conplete with conduit, wiring, and equipnent and is capable of
providing the followng:

1. Automatic supervision of alarm initiating circuits.

2. Automatic conditioning for transmssion of signals under line fault
conditions or single ground, single open, or both.

3. Permanent record of alarm signal, time, and date.
4. Transmssion of coded signals to APG base station and fire department.
5. Automatic testing of radio signaling devices.

The fire alarm and signaling system is fully supervised with manual stations,
detectors, and audible signals throughout the CTF.

Activation alarns are provided for all fire suppression systens and manual
pull stations. The fire detection system provides a local and transmtted
signal to indicate operation of systen(s).

The local alarm and control panels are designed and approved for the system
with which they are to be used. They are installed in a convenient
nonhazardous |ocation where they are not subject to mechanical injury or
t anpering.

F. '"Automatic Fire  Extinguishing Systens. The fire suppression system
requirenents are summarized as follows:

1. Sprinkler System The automatic sprinkler system is an integrated system
of overhead piping designed in accordance with fire protection engineering and
mlitary standards.

Fire service water is supplied to the CTF building froma water system | oop
(see subsection EXTERIOR UTILITY SUPPORT SYSTEMS) (1,100 gpm at 70 psi).

A conplete wet-pipe sprinkler system including piping, valves, fittings,

sprinkler heads, and all required attachments and devices, to provide a
hydraulic water notor alarm an electronic alarm and supervisory signal to
the main fire protection panel is installed throughout the CTF building.

The system is activated by heat from a fire and discharges water over the fire
ar ea.

Qperation of the wet-pipe sprinkler system is as follows:
When a sprinkler activated by a high tenperature opens in a wet-pi pe system

water discharging from system lifts the clapper from its seat in a main alarm
valve and opens the auxiliary valve.
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Water flows through the auxiliary valve to the retard chamber, closing the
pressure switch which activates the electric alarm

Fl ow t.hrou%h a water-flow indicator (located on each floor) also activates the
electric alarm

During surges or pressure fluctuations, the clapper in a min alarm valve
opens nomentarily, trapping small amounts of water into the auxiliary valve
and retard chamber, preventing a false alarm from water pressure surges.

Sprinklers for offices, corridors, and other finished areas are UL-listed
and/or FMapproved recessed chrone-plated pendant type with a standard 1/2 in.
orifice size and chronme plated trimrings. Heads are installed in upright
position except areas indicated.

The tenperature of the sprinkler heads shall be 165°F except near heat sources
where tenperature rating are in according with NFPA No. 13,

M ni num operating pressure of any sprinkler is required to neet the proper
density. An additional 500-gpm water supply is included in the design for
inside hose stream requirements.

Fire stopping material is provided for closing pipe and conduit penetration in
fire-resistive structural partitions.

Fire department connections are provided as secondary water supply to the
installed sprinkler system

2. Halon 1301 System Halon 1301 is used in a total-flooding system designed
to suppress elecirical and other fires in the CON.

The CON has above and below floor Halon protection. Halon 1301 systens are
designed in accordance with NFPA 12a, 72A, and 72E. The system provides a
concentration of Halon 1301 between 5% and 6%by volume at 75°F. Wth a full-
capacity connected reserve agent suppIJ for protected areas. The total

discharge tine does not exceed 10 seconds. The system design includes the
capacity to automatically maintain the Halen concentration for a mininmum of 10

m nut es.

System actuation is provided by cross-zone, above and bel ow floor ionization
detection system and/or manual pull stations.

An abort switch is provided froma Halon protected area to manually stop an
automatic dunp.

UL-listed and/or FMapproved conponents are used for Halonm 1301 systens.

3. Fire Extinguishers.  Covernnent-furnished portable fire extinguishers are
| ocated and instalTed throughout the CTF in accordance with NFPA 10. Halon
extinguishers are provided in the electrical equipnment, and mechanical
equi pment roons. Al other extinguishers are of the nultipurpose dry chem cal

type.
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G Standpipes and Hose Systens. Cass |l hose stations are provided
t hroughout the CTF building for first-aid fire fighting capability. Al fire
hose stations are installed in conpliance with NFPA 13, NFPA 14, and MIL-HDBK-
1008 for conbined systems. Al fire hose cabinets are sized to house and be
provided with AB-C nultiple-purpose dry chemcal fire extinguisher in
addition to hose and appurtenances.

H Resistance of Interior Finishes and Materials. Not applicable.

2.5.3 DESI GN GBJECTI VES AND PROVI SI ONS

A Zoning and Treatment. The CTF is designed to be fire resistive and use
nonconbustible materials (UBC Cass Il N. Process procedures, materials, and

equi pment may cause fire hazards (such as the burner train assembly and boiler

roons) . These areas are surrounded by fire rated constructions in accordance
with code requirements.

Based on occupancy cl assification (B2 and A3) and fire hazard eval uation, the
CTF is divided into 24 zones in accordance with NFPA 72A, T2E, 72D, and 101
and as shown on the drawings.

Life safety is a prime consideration; fire detection, alarms fire suppression,
and facility evacuation routes are planned: first, to protect the personnel;
second, to protect the high value of the facilities; and finally, to nininize
adverse programmtic effects.

A conbination of sprinkler, standpipe, and Halon systens are provided for
appropriate areas of the main building. Sprinklers are provided generally
t hroughout the building except at the control room areas, which are Halon
protected. Class Il standpipes are provided at strategic positions throughout
the facility.

B. Alarm Detection, and Smoke Control.

1. Detection System The CTF building is furnished with different types of
detectors based on evaluation of the potential hazards.

a. Snoke Detectors, lonization Type. Snoke detectors utilizing t he
ionization principle are of the spot type. The detector is capable of
detecting the presence of both visible and invisible particles of conbustion
and is nore sensitive to invisible particles.

A m ni mum nunber per unit volune of snoke particles are required to activate
an ionization detector. An ionization snoke detector has a small anount of
radi oactive nmaterial that ionizes the air in the sensing chanber, thus
rendering it conductive and permtting a current flow through the air between
two charged electrodes. This gives the sensing chamber an effective electrical
conductance.  Wen particles of conbustion enter the ionization chanber, they
will attach thenselves to the charged particles and reduce their flow

Wien the conductance is less than a predetermned level, the detector
responds.
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b. Heat Detectors. In the conbination rate-of-rise and fixed tenperature
unit ,~ the fixed tenperature elenent is independent of the rate-of-rise
element. In a slowy developing fire, the rate-of-increase of tenperature may
be bel ow the 15°F per mnute setting. Wen the fixed tenperature elenent is
heated to its rated tenperature, the binetallic element is flexed to close the
contacts and signal an alarm

2. ANarnms.  Ceneral requirements:  Activation alarms are provided for
automatic  sprinkler systems, special fire suppression systens, and fire
detection systenms to provide a local and transmtted signal to indicate
operation of system or systens.

Local alarm  Manual fire alarm pull stations are provided near each main
exit. I'n sinmulated toxicareas or high noise areas, the local alarmis visible
as well as audible.

Bell's and/or horns sound when the fire alarm system is activated through fire
alarm stations or automatic fire detection devices.

3. Annunciation and Smoke Control. The fire alarm system automatically
initrates fire alarmsignal s whenever any manual or automatic fire detecting
devices are placed into an alarm node. The systemindicates areas of zoned
annunciation and at the same instant selectively deactivates HVAC fans,

transmts a signal to the control panel, and sounds local alarms. Aarm
signals are consistent throughout the buildi n?. The operation of any alarm-
initiating device in a building causes an alarm to sound throughout that
building. Manual and automatic Stations transmt noncoded alarm signals
without interference.

a. 'Evacuation Al arns. Noncoded evacuation alarm In the building a fire
alarm signal 1s enployed for notifying the occupants to evacuate. An
annunci ator indicates the specific location of the fire. A building noncoded
fire alarm signal is sent to the control panel.

b. Trouble Signals. During abnormal conditions such as an open wire ora
ground fault, or where both conditions occur at one point, the systemis
capable of automatically transmtting clear, intelligible, trouble signals in
response to activation of the positive, noninterfering building fire alarm
transnitters.

c. Systems Econony, Testing, and Muintenance.

1. System Econony. Automatic fire extinguishing and detection systems are
designed in an econom cal way to neet the requirenents of NFPA and mlitary
standards.

2. Testing and Mintenance. After installation, the testing and inspection
of alT fire extinguishing and detection systems are conducted in accordance
w th applicable sections of NFpPA. The Contractor perforns the tests in
accordance with the procedures approved by the Contracting Oficer.

A training programis provided by the Systems Contractor for CTF operating
personnel in operations and maintenance requirenments.
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D. Antivandalism Al the conponents of the fire extinguishing and detection
systens are protected from vandalism Switches and other controls are not
accessible without the use of a key. Access to controls by unlocking and
opening a panel or door. Locks for all cabinets are keyed alike.

E Efficiency of Fire Safety Features. Building exiting systems are
sufficient to evacuate the building in less than 2 mnutes as required by
normal fire safety standards. Exits are provided at both ends of the central
corridor and directly fromthe assenbly room and entrance areas. Additi onal
exits are provided in the DER and the furnace PAS and BRA nodel areas, as well
as fromthe center of the main corridor. The width of exits included is nore
than twice the recommended design nininum

The building is totally covered by automatic fire suppression systens; in
addi tion, Cass Il fire hoses are provided at both ends of the central
corridor amd at other strategic locations within the building to provide full
cover age.

2.5.4 COCRDI NATI ON WITH | NSTALLATI ON OR QUTSI DE AGENCI ES

A. Firefighting Support. The selected fire alarm system is directly
connected to the local fire departnent by a supervised tel ephone circuit, so
that trained firefighting personnel can respond as rapidly as possible to the
fire location.

The tie-ins with the local fire departnent alarm and annunci ati on systemare
in conpliance with the requirements of NFPA T2A, T2B, T72C, and Corps of
Engi neers  requirenents.

B. Adequacy of Water Supply, Including Flow Tests. Water is supplied from a
reservoir at Wnter's Run that feeds storage tanks in the Edgewood area, which
wi |l accomodat e potabl e/ process water and maxi num reasonable fire water
demand.

Upon conpletion and prior to acceptance of the installation, the Contractor
performs all required acceptance tests, including the flow test as required by
NFPA 13,and forwards the certificate(s) to the authority having jurisdiction
prior to asking for approval of the installation. The tests are performed in
the presence of the authority having jurisdiction.

C. Testing of Systens Performance. The Contracting COifcer reserves the
right to inspect each phase of installation of any fire protection system

The entire detection, alarm actuation, and all fire extinguishing systens are
i nspected and tested in accordance with the applicable sections of NFPA The
operation and performance of all systens functions are also denonstrated.
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2.6 ELECTR CAL
2.6.1 &eNeRAL PARANMETERS

A, Codes, Standards, and References. The el ectrical design conforms to the
applicable requirenents of the follow ng:

(1) National Fire Protection Association (NFPA) - National Electrical Code
(NEC) 1987

2) National Electrical Safety Code (ANSI c2)

(
(3) Cccupational Safety and Health Standard8 (OSHA)
(4) National Fire Codes (NFC) 1988.

(5) I'lluminating Engineering Society (IES) Lighting Handbook

The electrical system protective devices wll be coordinated to interrupt only
the faulted circuit, as far as possible.

Applicable  standards listed in the specifications wll be used for
establishing quality of mterials and equipnent.

B.  Power Service. Electric power will be supplied froman existing 34.5-kvV
overhead Tine. The power service voltage to the facility will be 34.5 kv,
three-phase 3 wire, 60 Hz. The outdoor type substation will transform the
incomng line primary voltage to k8oy/277 volts. Switchboard for the 480Y/277
volt power service will be the indoor type and wll be the min power
distribution center. The point of interface between building electrical
systens and sitework iS 5 ft outside the building wall.

1. Electrical Loads. The estimted connected |oad and estimated maximum
demand of the plant are shown below

Estimted Connected

Load Description Load (kvA)
Material handling and process system 594
Facility support equipnent and HVAC 810
Lighting 99

The estimated maxi mum demand is not expected to exceed 1,052 kvA (based on 805
| oad power factor and 70% estimated demand factor).

2. 480/277-Voltand208Y/120-Volt Di stri buti on. 480/277-volt feeders extends
fromthe power distribution section to Toads and to notor control centers.

Crecuit  breakers are provided  for  overcurrent protection. Dry-type
transformers are provided to reduce the WB0-volt power to 208Y/120volts for
utility outlets and incandescent lighting and for miscellaneous 120-volt
loads. Gound fault protection is provided in accordance with NEC. Bus is
copper and braced to withstand available short-circuit current.
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3. Communi cati ons. Communi cations are addressed in the Process Design
Anal ysi s.

2.6.2 FUNCTI ONAL AND TECHNI CAL REQUIREMENTS

A El ectrical Equipment and Installation. Electrical equipnment installed
outdoors and in the toxic maintenance area is in weatherproof enclosures.
Electrical equipnent and installations in other areas are general-purpose
types in NEMA Type 1 enclosures, as a mninum

Electrical equipnent and installation in the hazardous areas are suitable for
hazardous location with Cass, Goup, and Division, as indicated.

B. Feeders. Feeders are sized in accordance with NEC and COE directives
regarding demand and diversity factors. Feeder circuits are run in rigid steel
conduit.

1. Mtor Circuits. Mtor circuits for special-duty and other motors (cranes,
hoi sts, etc.) conform with the applicable requirements of the NEC, in no case
is the recommended rating or setting of overcurrent devices to be exceeded.

2. Feeder Overcurrent Devices. The |oad on feeder overcurrent devices is
limted to 80% of tTheir rating to ensure agai nst unnecessary feeder outages
caused by high anbient tenperatures within panelboards and simlar
nonventilated enclosures. Allowance is made for long continuous |oads per NEC

Article 220.

€. Branch Crcuits.

1., Lighting and Appliance Branch Crcuits. These circuits are not supplied
froma panelboard with mains rated in excess of 225 anperes. Circuits are
rated at not less than 20 anperes, except that 15-ampere circuits are utilized
when required by specific loads. Special-purpose circuits are designed to neet
| oad requirenents.

Design of branch circuits is such as to enploy to full advantage the three- or
four-wire distribution system by conbining single-phase |oads on common
neutrals and installing conductors in comon raceways. Circuit breakers are
not | oaded to nore than 80% of trip rating. (This may be increased if ambient-
conpensated breakers are used; however, conpensated breakers are not available
in all sizes and interrupting ratings and availability nust be checked before
requiring conpensated breakers.)

2. Mtor Grcuits. Small notors are serviced directly by one branch circuit,
provided rating does not exceed 20 anperes.

3, Load Identification. Extreme care is taken to ensure that proper service
is provided for alT electrical loads and that all electrical loads are
properly identified on the draw ngs.

4. Services for Qther FEquipnent.  Electric service to equipnment furnished and
instalTed under other sections of the specifications includes all necessary
di sconnect switches and power and control wiring. (Controllers and factory-
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wired control wiring are furnished with equipnent in conformance with the
appropriate section of the specification.)

D. \Voltage Drop. The conbined voltage drop on feeders and branch circuits

for wiring systens within buildings does not exceed approximately 5%.
Approxi mately 2% drop is apportioned to the feeders and 3% to the branch
circuits.

E. Gounding system and Lightning Protection. The grounding systemis in
accordance with NEC and as discussed herein.

1. Neutral Conductor. The neutral conductor of the 4B0Y/27T7-voltserviceis
grounded atthe substation transformer and the power service equipment in the
facility.  The neutral conductor ofthe 480-208/120-volt transforner is
grounded atthe transforner.

2. Transformer Neutral.  The transformer neutral of the grounding conductor
is connected to the electrical ground systemat transformer or main
switchboard. The ground resistance of the grounding system does not exceed 5
ohms.

3. Mscel | aneous. The electric notor frames, ground termnals of general-
purpose receptacles, and special-purpose receptacles are grounded by neans of

a separate grounding conductor installed in the conduit enclosing the branch
circuit conductor serving the motor or receptacle. Mtal enclosures of
swi t chboar d, motor control  centers, lighting panel cabinets, and the
transformer frame are grounded and connected to the electrical power system
ground. Metal raceways, sheaths, cable trays, and other noncurrent-carrying
metal parts of electrical equipment are grounded.

4. Instrumentation Gound. A separate and  insulated instrunmentation
grounding system with a single-point connection to the electrical power
grounding system is provided.

5. Gounding Gid.  The grounding systemconsists of ground rods and No. 4/0
AWG hare copper cable 1nterconnected to forma grid of all electrical
equi pment and building steel. The equi pnent connections are No. 2 AWG or
larger, as required by |EEE standards.

6. Connections. All connections to building steel are made with the
exothermic-type wel ding process; soldering or brazing is not used. Qher
above-grade connections are mde with bolted solderless connectors.

I nstrument encl osures connected to netallic conduit are considered properly
grounded. Where provided, the shield drain wires of the instrunentation cables
are insulated and float on one end. The shields or drain wres for instrunent
mllianp signals are grounded only at the control room while drain wres for
the thermocouple signals wiring are grounded at the thermocouple only.

On the floating end of drain wires, the insulating bushing are longer than the
exposed portion of the drain wires to prevent accidental grounding. Floating

drain wires are left long enough so they can be connected to ground if
necessary.
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7. Lightning Protection. Lightning protection conforms to the National Fire
Protection Association Standards and NEC. The lightning protection systemis
bonded below grade to the grounding grid installed around the building.

F. Wring. Wring is in accordance with the NEC and as indicated in the
followng paragraphs.

1. Raceways. Raceways below floor or underground and conduit exposed to
weat her are gal vani zed, rigid-steel. Flexible conduit is used for short

connections to vibrating and rotating equipnent; in wet |ocations, flexible
conduit is neoprene-jacketed. Underground rigid galvanized steel conduit is
wapped with PVC tape or coated.

2. Conductors. Conductors for branch circuits are not |ess than nunber 12
gage and provided with 20-anpere overload protection. Larger conductors are
used for branch circuits where |oads exceed that permtted on 20-anpere
circuits or where it is required that the voltage drop be naintained within
the above described limts. Conductors for feeders are designed in accordance
with the connected load to which a suitable demand factor is applied and
all owance is nmade for possible future increase in load. The voltage drop on
medi uml ength and 1 ong feeders is checked to ensure that the above described
limts are not exceeded. Conductors for 480 volts and bel ow have 600-volt
insulation, are rated at 90°C, and are heat- and nvisture-resistant, Type
XHHW. Were special conditions exist, higher grade insulation suitable for the
application is specified. No. 10 AWs and smaller conductors are solid copper,
except where stranded wire is required to provide flexibility. No. 8 AWG and
larger conductors are stranded. Al conductors are copper and col or-coded per
Article 210 of the NEC.

3. 'Wire and Cable Sizing. In selecting cables and determining their
anpacities, the following factors were considered:

(1) Load factor of 1003 for power cables and 125% of full-load current for
motor feeders.

(2) Environnent anbient tenperature

(3) Physical installation

(4) Short-circuit current

(5) Environmental chenmical exposure

(6) Fire resistance

(7) FEectrical noise pickup and linmitations, where applicable

4. Cutlet Boxes. CQutlet boxes are not less than & inches square or octagon
and for exposed work in rigid or netallic tubing are of the screwhub type.

5. Conduit and Fittings. Conduit and fittings, including junction and outlet
boxes, are galvanized finish.
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6. Supports and Fasteners. Standard practices for conduit systenms supports
and fasteners are used as prescribed by the NEC. Supports and fasteners
subject to seismc events are in accordance with the seismc requirenments of
the structure.

G. Mtors and Mtor Control. Mtors of less than 1/2 hp are rated 120 volts,
single phase, 60Hz. Mtors from 1/2 hp to 200 hp are rated 460volts, three
phase, 60 Hz. Mtors located outdoors are totally enclosed and fan-cooled. All
other motors are *standard dripproof. Mdtors 5hp and above are furnished wth
capacitors to inprove power factor.

1. Control. Mtors are started from programmble |ogic controller (PLC) or
[ocal control stations. Mtor control circuits are 120 volts.

2. Mtor Control Centers. Mtor control centers (McCs) are provided for
three-phase notors. The MCCs are rated 480 volts, three phase, 60 Hz. Starters

for nmotors up to 200 hp are conbination notor-circuit-protector, across-the-
line type. All starters are equipped with three overload relays. Mccswill be
NEMA Class Il, Type B, with copper bus braced to withstand avail able short-
circuit current. Individual control transformer are provided for each notor
starter.

|.  Transforners. Transformers are the general -purpose dry type for indoor
use. The kv-A rating, prinmary and secondary voltages, nunber of phases, and
type of connection are specified in the final design. Insulation will be Cass

F with 115°C tenperature rise for 15 kvA or less, and Cass Hwth 150°C
tenperature rise for transformers larger than 15kVvA. Transformers have two
2.5% taps above and below normal rated voltage. Transformers installed
outdoors are in weatherproof enclosures suitable for outdoor installation.
Transformer inpedance is specified in the design and will limt available
short-circuit current.

J.  Panelboards.  Lighting and power-distribution panelboards are provided in

accordance with area |oad requirenments. Lighting panels are the dead-front
type and will be surface nounted. Power-distribution panel boards are the
free-standing type.

Protective devices are circuit breakers with magnetic short circuit and
thermal overcurrent trip devices. The uB0-volt distribution and |ighting
panel s are rated 480Y/277-volt, three-phase, four-wire with separate neutral
and ground bus.

Lighting and power panels have a mininum of 10% spare spaces for future
additions, conplete with main bus sized for the future breakers.

K. Power and Convenience Qutlets. Al areas are provided with a sufficient
number of receptacles wth the proper characteristics to fill all requirenents
adequately.  Receptacles are polarized with one pole effectively grounded.
Circuits for receptacles in nornally wet or danp |ocations are provided wth
ground fault protection for personnel safety, per NEC Article 215,
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1.  Ceneral - Purpose Conveni ence Receptacles. These receptacles are duplex
two-wire, three-pole grounding type, rated 15 anperes, 125 volts, unless
otherwise noted. The third grounding pole is connected to the groundi ng yoke
by means of a separate green-colored grounding conductor. Convenience outlets
are installed at convenient intervals in corridors and large roons for the
operation of maintenance equipnment such as floor waxers, cleaners, sanders, or
polishers. |In areas where a relatively large nunber of outlets are required
along a wall or bench line, wring channels with single receptacl es nounted
therein are provided.

2. Special-Purpose  Receptacles. Receptacles for welding transformers wll be
provided in required locations. The grounding pole wll be connected to ground
bus at the panel by neans of a separate green-colored grounding conductor.

3. COock Qutlets. Cock outlets will be provided as required.

L. Lighting.
1. General Illumnation. In general, 277 volts is used for high-pressure
sodium and fluorescent lighting. In sone cases, the lighting system is

120 volts when incandescent fixtures are used. Local switching is provided on
all interior lighting circuits.

Fluorescent lighting fixtures are used in areas where continuous work is to be
performed, such as offices, control rooms, and corridors. Fluorescent fixtures
in these areas have prismatic lenses and rapid-start |anps. Fl uorescent
fixtures in mechanical and electrical roons are the industrial type wth
rapi d-start lanps. Fluorescent |anp ballasts are the thernally protected,
Cass P, CBMcertified, high-power-factor type.

2. Emergency Lighting. Emergency lighting is provided for safe egress during
normal power outage. The energency lighting is automatically switched to
enmergency power upon |oss of nornmal power and consists of battery-operated
lighting units. Emergency lights are used at stairways, corridors, control
room and process areas. Al wring of the energency lighting system conforns
to the applicable requirements of Article 700 of the NEC

3. Qutdoor Area Lighting. General-purpose area lighting for parking areas
and lighting in outdoor and ni ght operational areas is high-pressure sodium
units. Lighting is photoelectrically controlled.

4, Illumination. The lighting systemis based on the intensities indicated
in Table 2-1 These represent in-service values after a mai ntenance factor of
0.70 has been applied. In air-conditioned or pressurized space, a naintenance
factor of 0.85 is used. The values are average horizontal footcandles over the
location described on a horizontal plane 30 inches above the floor, ground, or
platform

5, Exit Lighting Fixtures. Exit lights and signs are conbined in an
internalTy iTTumnated fixture wth translucent globe or letters, as approved
by the Underwiters laboratories, Inc. forthis service.
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Table 2-1 - Light Levels

Minimum?
Wrk Area or Type of Task (fe)
General work and handling 15
Areas requiring CCTV 75
Control room operations
Consol e surfaces 50
Panel's, front/rear 50/30
Conputer  operations 100
Recor di n%_ _ 75
Transcribing and tabulation 100
Crcuit diagranms 100
Ceneral office work 70
Anbient [ighting 50
Reading dials, gages, nmeters, and scales 50
Benchwork, nedium detail (DPE support area mechanical, 75
electrical, and hydraulic rmintenance shops)
Inspection vork and testing (maintenance shop) 100
Repair work, general 50
Storage, live medium (DPE storage area) 53
Corridors, stairways, passageways 20
Emergency |ighting 3

8where ambi ent |ighting does not neet nininmumfootcandl e requirements to
performtasks, supplenentary [ighting is provided. In areas requiring
CCTV, the light-to-dark ratio does not exceed 6:1.

M Hazardous Locations.

1. Equipnent in Hazardous Locations (e.g., next to fuel oil or LPG

e?ui pment).  Electrical equipnent, Tighting fixtures, and devices neet the
classification requirenents of Article 500 of the NEC for hazardous |ocations

and are approved by Underwriters Laboratories, Inc.
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2. Location of Areas. The drawi ngs and specifications indicate the extent
and classifications of the hazardous areas.

N.  Public Address (PA) System A conpletely operable system is installed in
the min building, [ aboratory, classroom  building, and administration
bui | di ng. It is designed to provide normal public address nessages and
energency messages. The system is designed with follow ng design guidelines.

1. The system consists of all solid-state devices and represent the nost
current state of the art in concept and engineering.

2. The systemis designed to provide a sound | evel of about 25 db above the
anbient building noises. Citical locations include auxiliary speakers as
required. In areas where the anbient noise is 85 dbA (e.g., mechanical
equi pment roon), the PA messages are normally not intelligible, and the system
is designed to provide good nessages at the next |ower anbient sound |evel of
65 dbA.

3. The speakers are on separate circuits of a power anplifier, so that if one
circuit is not operating, the next circuit can cover the areas of the
nonoperating circuit. In this nmanner, the nessage vol ume rmay be reduced, but
the nmessage is not conpletely Iost.

4, The speaker cables are 16 AWG audio cables in conduit.

5. There is enough reserve power for PA use in case the main power fails in
an emergency.

0. Local Area Network (LAN). The LAN ties the min building, |aboratory, and
the'admnistration builTding for data transmssion. In addition, another data
transmission path will be provided between CTF and the base.

Tel ephone and PABX are the nain transm ssion paths |inking various buil di ngs
and between CTF and the base and support the following data transm ssion
rates:

Anal og data = 19.2 kbps
Digital data = 56 Kkbps

Proper nodens shall be provided by the dient so that various data-
transmitting equipnment, e.g., personal conputer and data terminals, may fully
utilize the telephone/PABX system

No future coax LAN cable is anticipated.

P. Support Radio and Paging Radio (Beeper). The radios wll be used to
support the CIF operations and will consist of two-channel L450-MHz band
radios. The support radio is a two-way radio, and the beeper is a one-way
tone/voice radio.
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The radio system is designed with the follow ng design guidelines:

1. Coverage - Wthin the CTF boundary

2. The support two-way radio is accessed from the radio console and selected
tel ephone sets. Radio-to-tel ephone access can be achieved via the operator.
The beeper can be accessed from selected telephone sets.

3. The antenna 'cable is a 1/2-in. coaxfoam di el ectric cable, and the
antennas are a high-gain type and nounted on the roof of the main building.

L, A sinplex radio channel is included for communication anong hand-held
radios in case the main base radio fails.

Q. Telephone.  The telephone systemis used anong the various buildings and
between the CTF and the |%ase. T)r/\e maj or equi prrentgi ncl udes a 100-line pgri vate
automatic branch exchange (PABX), main distribution frame (MDF), and various
tel ephone sets. A 100-pair cable inter-ties the CTF PABX and base PABX The
service trunks include Federal Tel ephone System (FTS), tie, direct inward
dialing (DID), and central office. Dedicated services include local area
network, support radios, public address, DPE radios, and facsimilies.

The design is based on follow ng guidelines:

1. Cable to each telephone set is a kL-pair 22 AWG telephone wire with a
pol yethyl ene jacket.

2. Al telephones are wired from tel ephone junction boxes (TJB). Extension
tel ephones will be interconnected at the TJB.

3. Al cables are in conduits.
R Assenbly Room Sound System  The assenbly room sound system is used mainly

for “grving sSpeeches and lectures. The systemis designed using the foll ow ng
gui del i nes:

1. The system is designed using the performance requirements and goals as set
forth in the specification.

2. Speech intelligibility is of the utmost inmportance. Al equipnment used and
environment is designed to achieve this goal.

3. The system interfaces with one or nore of follow ng inputs: lecture/
speech as given by the orator on stage and projector (either overhead, slide,
or novie). The speaker output is broadcast to an audience of 100 to 300
persons.

S. Fire Aarm The fire alarm system is provided by the heating,
ventiTation, and air-conditioning discipline. However, in case of fire alarm
the alarm signal is transmtted to the base fire station via radio
transm ssion. The exact interface and design will be defined after The Ral ph
M Parsons Conpany receives the details of the existing system
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T. Intercau. The intercomwas |isted in the PDB. However, since the CTF is
for training purposes, the system is deemed unnecessary and, therefore, is not
provided for the min building.

U. Electrical Testing. Tests and checks are specified to be nade on all
el ectrical equipment and wiring to ensure conmpliance with the applicable
codes, standards, design, and approved shop drawi ngs to give the Cient an
operable and trouble-free installation. Wenever possible, tests are specified

to be made for 'insulation resistance, grounding resistance, ground circuit
continuity, phase rotation, |oose connections, circuit continuity, equipnment
namepl ates,  mechanical defects, correct control wiring, and setting and
testing of protective devices just prior to energizing the equipnment or
circuits. Test records are to be made and turned over to the Cient upon
conpletion of the work.
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SECTION 1

GENERAL  DESCRI PTI ON

1.1 PURPCSE

This design analysis contains a description of process functional and
technical provisions along with the supporting calculations for the Central
Training Facility (cTF)l located at Aberdeen Proving Gound (ARG), Edgewood,
Maryland, as part of the Chemical Stockpile Disposal Program (CSDP). The
analysis is intended for use in the review and approval of the design draw ngs

for the CIF site and to assist in the revision of the design during
construction, as required.

1.2 AUTHCRI ZATI ON

1.2.1 D RECTI VES

This docunent is prepared in accordance with Mdification PZ0001l to Contract
DACABT-86-C-008L, Appendix A Title 1, awarded to The Ralph M Parsons Conpany
on July 21, 1986. The final design is based on CSDP Process C(riteria
Devel opnent for the Central Training Facility, Task G9, Final Report,
May 1987. This design criteria package incorporates comments of the Program
Executive Officer-Program Manager for Chenical Denilitarization (PEOC- PM Cml
Demil) and the US. Arny Corps of Engineers, Huntsville Division {CEHND),
which were received at the review neeting on April 23, 1987,

1.2.2 SCCOPE

The training program covers personnel safety, agent-release prevention,
decont ami nati on procedures, hazardous operations, energency response and
contingency plan inplenentation, and training docunentation, as well as normal

process and facility operations and nai ntenance (O&%). The training program
consists of initial classroom training, hands-on training using the equipnent,

and continuation training and refresher courses. The program wll ensure that

all CSDP facilities are operated in a uniform and consistent manner that
provides protection to human health and the environment both on and off the
facility site and that mnimzes the factors degradi ng human perfornmance or
increasing the likelihood of human error. Final training will be performed in
the actual demlitarization plants during systenmization and preoperations.

The najor pieces of equipnent to be provided in the CTF are given in Table
-1, which lists all major process and process-rel ated equi prent. This table
gives a conprehensive identification of equipnent |ocations and equi prent

"Appendix A lists the acronyns and abbreviations used in this document.

CDF/D-9B/WP-01 | -1 093088



Table |-1 « Major Process Equipnent to be Provided at the CTF

Equi pnent
, Type
Equi pnent CTF Room for CTF
Control Room (CON) Sinulation
Denilitarization console CON A2
Furnace consol e CON A8
Engi neeri ng/ mai ntenance  consol e CON A
Demlitarization protective ensemble CON A2
(DPE) consol e
Trainer's consol e CON A8
Supervisor's consol e CON A2
Status hoard CON A2
Process data acquisition and recording Conmputer  room A%
(PDAR) unit and central processing
unit (CPU) .
Programuabl e | ogic controller (PLC) CON, DER A2
network manager
Simulator conputer and peripherals Conputer room A2
Closed-circuit television {CCTV) system CON A
Dem |itarization Equi pment
Rocket shear machine (RSM)/burster DER A
size reduction (BSR) machine kit
M ne machi ne (MIN) DER A
Projectile/nortar disassenmbly (PMD) machi ne DER A
Mul tipurpose demilitarization machine (MDM) DER A
Bul k drain station (BDS) DER A
Furnaces
Li qui d {LIC)-type burner assenbly/feed system Burner Area SD
LIC Fur nace SM

Primary chanber

Secondary chanber

Burner assembly

Combustion air blowers

Agent feed assembly

Decon feed assenbly

Purge brine punp

Interconnecting piping and ductwork
Manual control stations

8crr software will provide simulation of actual plant operating scenarios.
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Table | -1

(Contd)

Equi prrent
Type
Equi prent CTF Room for CTF
Furnaces (Contd)
Deactivation furnace system(DFs) Furnace M
Retort  assenbly
Blast attentuation duct
Cycl one
Af t erbur ner
Feed chutes and blast gates
Di scharge chute and blast gates
Heated discharge chute and blast gates
Conbustion air blowers
Interconnecting piping and ductwork
Manual control stations
Metal parts furnace (MPF) Fur nace SM
Furnace chanber
Charge airlock
Di scharge airlock
Conveyor  system
Afterburner
Conbustion air bl ower
Ductwork and interconnecting piping
Manual control stations
Dunnage incinerator (DUN) Fur nace SM
Dunnage el evator
Ram feed
Primary chamber
Af t erbur ner
Conbustion air bl ower
Interconnecting piping and ductwork
Manual control stations
Li quid Petroleum Gas (LPG) Storage Tank Qutside building SD
Plant and Instrument Air Conpressors DER SD
Pol lution Abatenment System (PAS)
WET PAS PAS SM

Quench tower

Venturi  scrubber
Scrubber  tower

Dem ster vessel
Demister wash system
St ack
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Tabl e 1-1 (Contd)

Equi pnent
_ Type
Equi prent CTF Room for CTF

PAS (Contd)
DUN PAS (Contd) PAS SM

Quench tower

Baghouse

Stack
Mat eri al - Handl i ng Equi pment ( MHE)
Inert munitions Varies S
Minitions forklift UPA A
Bridge crane ('j-ton) one: common to A

UPA, DER

Jib crane (3-ton) UPA A
Monorai | hoi st (3-ton) VA A
Rocket netering input assenmbly UPA A
Projectile netering input assembly UPA A
Rol | er conveyor UPA SD

Electric

Hydraulic, indexing DER SD
Tilting conveyor DER SD
Blast gate DER A
Mul tiposition | oader (MPL)/pick-and-place DER A

(P&P) machine
Minition tray assenblies upPAa, DER A
Agent-removal verification system for DER A

RSM and M N
Process/fire gate DER A
DFS feed chute and blast gates DER M
Hydraulic power unit DER A
Hydraulic valve manifold DER A
DPE Support Area (psA) Equi pnent
Heat sealer with chiller DSA A
Helium |eak detector DSA A
Radi 0 DSA A
Hose racks DSA A
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Table |-1 (Contd)

Equi prment
Type
Equi pnent CTF Room for CTF
Sinulated Airlock DSA S
Protective O othing
DPE suits and accessories Vari es AM
MB equipment (suits, aprons, masks) Varies A
Life Support System {(LSS)
Air hoses Varies
LSS air conpressor DSA
Energency air supply bottles Vari es
Bottle filling air conpressor and receiver DSA
Heating, Ventilating, and Air Conditioning
(HVAQ) Filter Unit
High-efficiency particulate air (HEPA) DER
Charcoal filter unit DER
Monitoring  Equi pment
Automatic continuous agent monitoring OBV A
syst em ( ACAMS)
Bubbl er system OBV A
DAAMS, etc. OBV
Test and Calibration Equiprent Vari ous A
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modifications for use in training. The following designators explain how each

piece of equipment wll be represented physically:
Desi gnat or Equi prment Description
A Act ual Identical manufacture to those to be
furni shed
SD Scaled down Simlar mnufacture to actual equipment but

on 8 reduced scale

S Simulation Identical manufacture to actual equipment
but nmodified to only sinulate actual
operations

M Moc kup Mbdel with necessary function81 conponents

required for training
SM Scal e nodel Nonoperational replica
1.3 CRTER A

Criteria are provided in Task C9, Process Equipnent Descriptions for Central
Training Facility, My 22, 1987,

1.4 PROIECT DESCRI PTI ON

1.4.1 CONSTRUCTION SITE

The construction site is at AFG Edgewood, Maryl and, bounded by Dougl as Road
on the north, Second Street on the east, Parrish Road on the south, and Gannon
Street on the west.

1.4.2 FUNCTI ON

The bagie functional objective of the CIF is to provide both initial and
continuing training of all supervisors, operators, nmintenance personnel, and

| aboratory personnel involved in the CSDP. The CTF wll include actual
equi pnent , simulation equipnent, or nodels for training. Because this
equipnent will not be exposed to any agents, it can be also used for

troubl eshooting actual operational problens.
1. 4.3 PERSONNEL AND EQUI PMENT

The facility is designed to house students and staff nenbers up to 560 peopl e
on 2 shifts.

1.4.4 CONSTRUCTI BI LI TY

The Governnent -furni shed equi pnent (GFE) includes, but is not linited to,
speci ally designed and nanufactured equi pment, 1long-lead itens, LIC burner
assenbly, and process control equipnent. ‘e specialized equiprment and
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long-lead items will be procured by a special procurement contractor, i.e.,
the equipment acquisition contractor (EAC). The equipment listed above wll be
provided to the systems  contractor (SC) for construction, equi pnent
Installation, system zation, operations, and closure. The SC al so furnishes
and installs all non- Governnent-furni shed process equipment including process
control simulation system (PCS'S) software and hardware.

Equi prent common to the CTF and an actual demlitarization plant will be
procured and installed to the quality assurance (QA) classification assigned
to the equipment at an actual demlitarization plant.

1.4.5 ECONOM C SUMVARY

Life-cycle costs and schedul es for program options were previously submtted
as a contract deliverable (Chemcal Stockpile Disposal Plan Supplement, Report
AMCPM-CD-FR-87109, dated March 1987). The life-cycle costs are based on the
nost recent JACADS and cryofracture/thermal destruction cost data. The CSDP
Suppl ement provided sunmary |ife-cycle costs and schedules for the baseline
CSDP and for each onsite al ternative.
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2.2 PROCESS
2.2.1 LI QU D BURNER SYSTEM

A Process Description

The primary function of the LIC burner systemis to provi de mai nt enance and
operational training on the burner train and instrunentation.

Ethyl ene glycol and/or fuel gas wll be conbusted with air in the burner. Fuel
gas will be used to initially heat up to operating temperature and Wi ll also
be provided to ensure that sinmulant incineration continues. Excess air wll be
added to maintain the exhaust gas tenperature at 2,000°F.

Cases from the burner conmbustion chamber will be exhausted to a gas quencher
followed by an induced draft blower and an exhaust stack. No PAS is required
at CTF because the ingredients of the fuels conbusted are carbon, hydrogen and

oxygen [ethyl ene glycol (C,Hg0,)], and fuel gas or propane (C3Hg). Draft in
the chanber will be nai ntained at approximately ninus 1.0 in. water col um.
The gas quencher will be a venturi-type water injection cooler and will quench
the exhaust gas to a nominal 300°F.

B.  Design Description

The LIC shall be a burner system incinerator designed to incinerate
approximately 4 million Btu/hr of ethylene glycol (8,245 Btu/lb HHV) and/or
fuel gas (21,670 Btu/lb HHV). The burner to be used shall be an LV-type vortex
burner simlar to the vortex burner used at the Chem cal Agent Minitions
Di sposal System (CAMDS) in the reduced size LIC installed there and simlar to
the LV-14 vortex burner installed in the LIC at the Johnston Atoll Chem cal
Agent Disposal System (JACADS).

The primary burner chanber shall be a refractory-lined unit with an inner
cylindrical chanber to provide a nonminal 120 ft-? of volune for conbustion
gases. The refractory lining shall be designed to allow not nore than 80,000
Btu/hr heat loss to the surrounding area. The furnace shall operate under
negative pressure at all tines.

The exhaust gas quencher shall be a venturi-type water-injection quench unit
capabl e of quenching to 300°F, an exhaust gas of approximately 7,000 acfm at
2,000°F and with a nol ecul ar weight of 28.4, and a noninal specific heat of
0.286 Btu/lb.

The exhaust stack shall be sized for a maxi mum exhaust velocity of 67ft/sec
at 300°F and shall be 50 ft in height.
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2.3 MECHANI CAL PROCESS

2.3.1 GENERAL PARAMETERS

A. Scope and Purpose

The mechanical process functions provide a detailed development of the systens

presented in the process flow diagranms (PPDs) with definitions given ofsizes,
capacities, design pressures, and materials of construction for all equipnent
and piping required for the process. Piping and instrumentation diagranms
(P&IDs) describe the functional relationship of the equipnment with the various
nmonitoring and control devices required for systems operation.

The systens discussed in this subsection cover piping and equipnent for
sinmulated agent collection and nunitions filling. The process systemfor the
LIC furnace is described in subsection 2.2.1. Denmlitarization machines and
material handling systens associated with these machines are described in
subsection 2.6.

B. Types of Equi pnent

Simul ated agent collection equipnent consists of a tank, punps, duplex
strainer, valves, controls, and all interconnecting piping.

c. Design Cuidance

Unl ess stated otherwise, this systemis in accordance with the criteria and
design requirements provided in the report, Process Equipnent Descriptions for
Central Training Facility, My 1987.

2. 3.2 FUNCTI ONAL AND TECHNI CAL REQUIREMENTS

A Sinulated Agent Collection System (AC S

1. System Description. The sinulated ACS is designed to collect, store, and
punp sinulated agent (ethylene ?I ycol) to the LIC furnace for disposal.
Sinul ated agent is collected fromthe MN, RsM, Bps, and MDM nachi nes.
Simulated agent is punped fromthe RSMvia a wei gh station by air-operated
di aphragm transfer punps to the agent holding tank. Simulated agent is punped
to the agent holding tank by separate collection headers from each piece of
dem | equi pnent.

The Simulated agent is punped fromthe holding tank to the prinmary conbustion
chanber of the LIC for disposal. If the LIC system is down, excess sinmulated
agent collected from the nunition processing stations is punped to the glycol
storage tank (see Section 2.9.3.B.8) for reuse.

2. Equi pnent.

a. Agent Transfer Punps. The five agent transfer punps are air-operated
di aphragm punps sized for 15 gal/min. This type of punp pernits adjustment Of

CDF/D-9B/WP-01 2. 3-1 093088



the punp rate dependi ng on the throughput rate of the nmunition that is being
processed.

b. Agent Holding Tank (500 gal working capacity). The size of the 500-gal
agent holding tank mnimzes the quantity of simulated agent to be stored in
accordance with the results fromthe M55 safety studies. This is a standard
size tank for all CSDP sites.

c. Agent Feed Punp. The agent feed punp is a magnetically coupled, seal-less
gear punp sized for 2.9 gal/min. This type of punp was selected because of the
small flow rate and high head requirements. The seal -less design prevents
sinul ated agent |eakage to the outside and requires |ow naintenance.

d. Agent Collection Headers. Maximumflow rates for draining operations are
based on the processing rates for various munitions and the amunt of
processing tine estimated for draining operations. Four agent collection
headers to the holding tank are used, one from each nunition draining system

B. Minitions Filling System

1. System Description. The munitions filling systemis designed to refill
the munitions (projectiles and nortars) with simulated agent (glycol) for
recycling. Note that M55 rockets, M23 land mines, and ton containers wll be

destroyed (or severly damaged) during processing operations, therefore naking

them unfit for reuse.

After the conpletion of draining and processing, nunitions are placed in

storage to await refilling. The munitions are noved from storage to the refill
area where they are filled with glycol wusing a batch flowneter. After filling,
the nunition is sealed with a burster well inserted by a hydraulic press. They

are then renoved to storage to be reused.
2. Equi pnent.

a. Hydraulic Press. The hydraulic press is a double-acting press with 50-ton
capacity and electric power punp.

b. Batch Flowreter. A batch flowreter that may be preset to the quantity
desired and activated manually is used for filling.
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2.4 PIPING

2.4.1 GENERAL PARAMETERS

A Scope

Piping systems are provided within the CTF. The systens include primry
cool ing medi um and hydraulic systens for the demlitarizati on equi pnent and
for all liquid furnace piping and piping systens for simulated agent,
simul ated decon, spent decon, and utility piping.

Piping design includes material selection, conponent classification, provision
of specialty itens, run locations, prelimnary stress analysis procedures,
installation, and testing procedures. Pipe supports, except as indicated on
the structural drawings, are designed and supplied by the systens contractor.

B. Design Considerations

Pi ping |l ocated out of doors, exposed to weather, and subject to freezing is
heat-traced to prevent freezing. Elevated steel structures are used to support
aboveground pi pi ng between the building and the unloading area. Prelimnary
stress analysis is provided for high-tenperature piping only (furnace ducts,
piping 300°F and above). Final stress analysis is provided by the SC  Furnace
hi gh-t enperat ure-duct stress calcul ations are performed by the vendor of the
equi pnrent or by the systemdesigner. Specialty piping that is furnished by a
vendor, such as hydraulic or burner piping, is shown schematically until
vendor information is provided.

CGenerally, service piping within the building follows the corridors. At points
along the routing, the piping is branched, where required, and penetrates the
wal | s.

2.4.2 FUNCTI ONAL AND TECHNI CAL REQUI REMENTS

A, CTF Building

Process piping within the confines of the CIF building relates primarily to
the fuel supply and burner'controls at the LIC furnace. The furnace vendor
supplies the critical valves and piping required for operation of its burners.

B. TOXI C CuBl CLE (T0X) (ACS)

Simul ated agent {glycol) is fed either from nunition draining or from the
glycol storage tank located in the yard to the agent-hoiding tank | ocated
within the CTF building's DER  The sinulated agent is then punped to the LIC
burner system for incineration. The SC routes the piping from the agent-
holding tank to a point near the LIC burner and connects to the vendor piping.
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25 MECHANI CAL FILTER SYSTEM DESI GN

2.5.1 GENERAL PARAMETERS

An operational charcoal exhaust filtration unit is provided for training the
pl ant operating personnel in the changeout of the charcoal and HEPA filter
cells. The training unit is to be conplete with all controls, blower, notor
drives, piping, and stainless steel housing. Loading equipment is supplied
with the training unit to give the trainees experience with using the
mai ntenance tools and the charcoal filter. Wth this filter unit, the trainees

can learn to change out the filter cells while wearing a DPE suit.
The basic design data follows:
(1) Location
(a) ARG, Aberdeen, Maryland
(b) Latitude: 39°28'
(e¢) Longitude: T76°10"
(d) Elevation: 10 ft above sea |evel
(2) Wnd

(a) Average velocity: 6.8 nph
(b) Direction: WNW

(3) Qutdoor design tenperatures

(a) Summer (dry bulb): 94°F
(b) Surmer (wet bulb): 77°F
(c) Wnter (dry bulb): 11°F

2.5.2 EXHAUST FILTER SIMULATION

The exhaust filter supplied for the CTF will be the same as used at the actual
destruction sites, 16,000cfmwith blower. The filter unit wll be operational
and use actual filter cells for training. Because the actual ventilation
system operation for a demlitarization plant is simulated on the conputer,
the filter unit controls will be nodified for [ocal operation only (see the
drawings for the sequence of operation).
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2.6 MATERIAL HANDLING AND DEM LI TARI ZATI N EQU PNVENT

2.6.1 GENERAL PARAMETERS

A. Scope and Purpose

The material handling systens for the CTP process training systens consist of
material conveying systems, hydraulic systems, special mechanisns, and bl ast
gates for the upa and denilitarization room as well as all demlitarization
zﬁuipnpnt. Cranes and nonorail systens are described in the Facilities Design

al ysis.

B.  Deviations fromJACADS Design

The material handling flow and equipnent for the CTF process training systems
are patterned on the TEAD flow and equipment.

C. Special Considerations

In accordance with the process criteria, each piece of equipnent in the
material handling system has a design operating rate of 1,25 tines the naaina
peak operating rates. Therefore, the systens are capable of operating above
nom nal capacities for sustained periods.

Special consideration is given in the equipment selection and design,
including rounded corners, continuous welds, weepholes, 42-in. clearance
around equi pment, and quick-disconnect conponents for rmaintenance by personne
suited in DPEs. The special considerations are dictated by the limted tine
that personnel can function in DPEs, |imtations on novenent, impaired manua
dexterity, limted bending and reach capabilities, inability to perform
wel ding or cutting operations, and travel restraints caused by the maxinum
length of the air supply hoses

To reduce spare parts inventory and sinplify maintenance, the nunber of
different types of conveyors and other equipnent is kept to a mninmm The
nunber of conveyor supports is mnimzed to allow for ease in cleanup and
access around the conveyors. Equipment and conveyors have single pedesta
supports, wherever possible. Al conveyors are reversible to allow clearing in
case of equipnment breakdown. A crane is located above all conveyors and
demlitarization equipnent to assist in maintenance of equipment during
mal function and during initial installation and canpaign changeover. Equi pnent
and conponents are accessible from at least two directions.

Equi pment is designed to be installed in nodular sections after construction
of the building. Design Provides for ease of renoval of equipment, Sensing and
control components of all material handling and demlitarization equipnent
interface with the local and remote control systems. Equipment designs conply
and are in accordance with the applicable standards and codes as described in
the CTF CSDP Process Devel opnent for the CTF, May 1987.
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2.6.,2 FUNCTIONAL AND TECHNICAL REQUIREMENTS

The demlitarization machines and material handling equipment are |ocated
within the Min Building and consist of miterial moving  systenms,
demlitarization equipnent, special nechanisns, blast gates, overhead crane
and hoisting  equipment, mai ntenance and repair  equipnment, and nobile
equipment, as well as mscellaneous Itenms, DPE suit sealers, storage |ockers,
etc. All mjor items are described below.

2.6.3 ROXET SHEAR MACHI NE (RSM)
The main conponents of the RSM consist of:

(1) Rocket drain station

(Zg Rocket shear station

(3) Rocket fuze buffer conveyor

(4) Agent verification and neasuring system

The RSM performs five basic functions:

1% Oients and aligns rocket for operations

2) Punches and drains agent from rocket

3) Measures agent drained from rocket

4) Shears rocket into five pieces to feed into deactivation furnace

5) Segregates first cut of each rocket (fuze section) from next four
sections

(
(
(
(
(

The R is an automatic, hydraulically powered nachine that receives a
simulant-filled rocket within its fiberglass tube and then transfers it into
the rocket punch-and-drain station. At the punch-and-drain station, the rocket

Is secured to the mchine base by clanps; two holes are punched into the front

and rear surfaces of the agent cavity at the rocket bottom and one hole is

punched at the top of the rocket to serve as a vent hole. After at |east 95%
of the sinulant liquid is removed, the clanps are released and the rocket is

raised and rotated 90 degrees to prevent sinmulant residue dripping while the
rocket is being transferred to the next station. After conpleting the punch-
and-drain operation, the rocket is transferred to the rocket shear station,

the nunition access blast gate is opened, and the stop is lowered to allow the
next rocket into the expl osive containnment room(ECR).

If the rocket is msoriented, the punches at the punch-and-drain station
cannot penetrate the rocket motor cavity, whereupon an alarm sounds in the
CON, operations stop, and personnel enter the area to correct the problem

At the rocket shear station, the rocket is advanced to the first cut position,
where the shear blade nmakes the cut immediately behind the rocket fuze to
remove the explosive-initiating components fromthe remaining explosives. The
fuze is collected by the rocket fuze buffer conveyor. After collecting the
rocket fuze, the rocket fuze buffer conveyor retracts away from the shear
blade. The rocket then advances and the next three sequential cuts are nmade to
divide the rocket body into four pieces. A continuous water spray is provided
to cool the shear blade after each cut.
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When the fuze buffer storage conveyor in the ECRis filled with 12 fuzes, the
RSM shearing operations is stopped. The fuzes are then fed into a container,

simulating the dunping of the fuzes into the DFS chute.
2.6,4M NE MACHI NE (MIN)
The main conmponents of the MN consist of:

Elg Mne orientation station

2) Mne punch-and-drain station

(3) Burster punch station

() Agent verification and measuring system

The MN performs four basic functions:

(1) Oients and aligns the mnes for operations

(2) Punches and drains the agent from the mnes

(3) Measures the agent drained from the mnes

(4) Separates the nmine booster fromthe mnes

The MN is an automatic, hydraulically powered demlitarization machine,
|ocated in the ECR that is designed to process M23 land mnes. The MN
receives a mne fromthe mne feed conveyor and transfers it to the mne
orientation station, where it is placed into a yoke. The yoke lifts the mne
before it is rotated; the mne is then rotated counterclockw se. \Wen the nine
is correctly oriented, a sensor indicates proper orientation. The yoke rotates
the mne to the vertical punch position, and a sensor signals when the yoke is
in the vertical position against the yoke stop. The mine is then clanped, the
yoke stop is retracted, and the hollow drain punches are inserted into the
body of the nine. To nmininize splashing, the agent diaphragm punps are turned
on to start draining simulant through the hollow punches as soon as the punch
enters the mne. A removal of more than 95% of the simulant is required. After
the similant is drained, the simlant is transferred to the agent verification
and measuring system which is identical to the RSM agent verification and
measuring systemdescribed in subsection 2.6,3.

After conpleting the mne draining operations, the drain punches are
retracted, the mne is unclanped, and the mne is then rotated by the yoke to
the trolley station. The mne is now resting on the trolley in an inverted
position; the agent punp is turned off. The mne 4is transferred by the trolley
to the burster punch station. At the burster station, a sensor detects that
the mne is present at the punch station and ready for the burster to be
punched. A signal is then sent, allowing the yoke to return to home in order
to start a new mne <o be processed. The ycke stop is extended at this tine.

At the burster punch station, the burster is punched and the booster is
removed. The burster punch remains down to hold the mine in this position
while the trolley is remved from beneath the mne. The booster charge has
meanwhi | e been dropped onto a container. After the booster charge has been
discharged, the trolley moves back toward its initial position and stops in
the mddle of the track. At that tine, the burster punch retracts,
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releasing the nmine. The trolley then noves forward and pushes the mne onto a
container. At the wmithe trolley returns to the initial position and is
ready to process the next mne.

2.6.5PROJECTILE MORTAR DI SASSEMBLY (D) MACHI NE
The main conponents of the PMD machine consist of:

Infeed transfer station (Station 1)

Nose-closure renoval station (Station 2)
Mscel | aneous parts renoval station (Station 3)
Burster renoval station (Station &)

Mschar ge/ out put station (Station )

Nose plugs, fuzes, and mscellaneous parts conveyor
Burster-removalCOnveyor

300-psi air conpressor

L T W W W A I e WP
o= AN\ W o
Nt N Vet St vt Nt Vgl gt

The pMp performs sixbasic functions:
(1) Removes nose plugs or nose fuzes from projectiles and nortars
(2)  Punches booster charge when there is a booster attached to  fuze

(3) Renoves fuze cups, mscellaneous parts, and/or supplenentary charges
from projectiles

(L) Renoves burster charge fromprojectiles and nortars

(5) Feeds bursters to BSR machine for shearing
The PMD is an automatic, hydraulically powered machine installed in the ECR to
process all calibers of projectiles and nortar nunitions in order to renove
their explosive conponents. e PMD is an eight-position, rotating-table
machine wth five main stations remotely controlled by a PLC

A Station 1: 1Infeed Transfer Station

The pMDp sequence of operation for all nunitions except 8-in. projectiles
foll ows:

(1) ECR nunition access blast gate opens, and a projectile is allowed into
ECR.

(2) Projectile travels on projectile feed conveyor to PMD transfer
Station 1.

(3)Projectile is transferred fromfeed conveyor to |oad station saddle by
the transfer conveyor pusher.

(4) Transfer conveyor pusher reverses and returns halfway to home on top
of the PMD.
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(5)Index table rotates projectile to nose closure renoval Station 2.
(6)Pusher conveyor moves forward and returns to hone.

Steps 1 through sare repeated for the next three projectiles. Before
the table is rotated, however, additional input is provided from
Stations 2, 3,and 4 to indicate that processing is conplete.

(7) Index table rotates projectile to unload station.

(8)Projectile is transferred fromthe unload station saddle to the output
conveyor by the pusher. The pusher continues around to home, and the
next projectile is placed onto the infeed conveyor. \Wen the pusher
returns to home, steps 1 through 5are repeated, followed by steps 6
and 7, until the last projectile is placed onto the indexing table.
Then steps 7 and 8are repeated until all projectiles are removed from
the indexing table.

The sequence for processing 8-in. projectiles is essentially the same, except
that only one projectile is processed at a tine.

B. Station 2: Nose Cosure Renoval Station

The sequence of operations for processing 105-mm, 155-mm, and 8-in.
projectiles follows:

(1) When a projectile is at work Station 2, a sensor at that station
indicates that a projectile is at the station and that work can begin.

(2) Projectile is clanped.

(3) Nose closure renoval carriage noves to the forward position.

(&) Hydraulic chuck engages the projectile nose closure.

(5) Hydraulic chuck unscrews the nose closure; a sensor counts revol utions
of the hydraulic chuck (14 revolutions for 105-mm and 155-mm
projectiles, 14 revolutions for u4,2-in. nortars, and 12 revol utions
for 8-in. projectiles).

(6) Nose closure removal carriage retracts to the booster punch position
and/or nose closure release position.

(7T)Projectile is unclanped; steps 6and 7comence sinultaneously.
(8) Gipper slide is |owered.
(9) Gripper punches the booster cup.

(10) Gripper punch is retracted.

(11) Gripper slide is raised.
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(12) Nose cl osure removal chuck rel eases the nose closure onto the
conveyor.

(13) Nose closure renoval carriage returns to home position.

An exception to the above sequence of operations occurs when processing 155-mm
and &in. projectiles, for wiich steps 8, 9, 10, and 11 are not required.

The sequence of operations when processing 4.2-in. nmortars follows:
o Steps 1 through 5 remain the same asabove.
(6) Nose closure renoval carriage retracts to burster unscrew position.
(7) Mrtar is unclanped; steps 6 and T commence sinultaneously.
(8) Gipper slide is |owered.
(9) Mrtar burster is gripped.

(10) Nose closure renoval chuck unscrews fuze fromburster (a sensor will
count 16revol utions of the chuck).

(11) Burster is released onto conveyor.
(12) Gipper slide is raised.

(13) Nose closure chuck rel eases mortar fuze onto conveyor; steps 1 and 13
cormence  sinul taneously.

(14) Nose closure removal carriage returns to home position. A sensor will
signal to indicate work i s completed at this station.

C  Station 3: Mscellaneous Parts Removal Station

The sequence of operations in processing 105-mm (M60) and 155-mm (M110)
projectiles follows [this station is not required for processing 4.2-in.
nortars and 105-mm (M360) and 155~-mm (M121) projectiles] :

(1) Wnen a projectile is at Station 3, a sensor signals a projectile's
presence at the station, and work can begin.

(2) Projectile-positioning cylinder extends.
(3) Projectile-holding cylinder extends.

(L) Mscellaneous parts renoval carriage noves forward, inserting collet
into fuze cup.

(5) Collet-release cylinder retracts, and collet engages fuze cup.
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(6) Fuze cup renoval hydraulic motor begins  unscrew ng fuze cup
(counterclockwi se  rotation).

(7) After fuze cup is unscrewed, mscellaneous parts renoval carriage
moves to FUZE CUP UNSCREWED position.

(8) Mscellaneous parts renoval carriage noves to mdposition and/or
SPINDLE RESET POSITION, renoving collet with cup from projectile.

(9) Coll et-rel ease cylinder extends, releasing collet.

(10) Mscel l aneous parts renoval carriage noves to BEG N SPINDLE RESET
position, stripping fuze cup from collet.

(11) Projectile-holding cylinder retracts.
(12) Projectile-positioning cylinder retracts.
(13) Fuze cup renoval hydraulic notor begins spindl e reset.
(14) Spindle reset noves mscellaneous parts renoval carriage to
m dposition and/or SPINDLE RESET POSITION. A sensor signals that work
is conmplete at this station.
The sequence of operations for processing 155-mm (M121A1) projectiles follows:

0 Steps 1 and 2 remain the same as above.

(3) Mscellaneous parts renoval carriage noves forward, and magnet
contacts supplementary charge cup.

(L) M scel | aneous parts removal carriage cylinder extends fully, stripping
charge cup from magnet.

(5) Projectile-positioning cylinder retracts.

(6) Mscel | aneous parts renoval carriage returns to mdposition; a sensor
signals that work is complete at this station.

The sequence of operations for processing 8-in. projectiles follows:
o Steps 1 and 2 remain the same as above.

(3) M scel | aneous parts renoval carriage noves forward, and suppl ementary
charge gripper is inserted into projectile nouth.

(L) Gipper jaws close on supplenmentary charge (this cylinder has a
spring-return feature for extended position = jaws open).

(5) Mscellaneous parts renoval carriage noves to nidposition wth
suppl enentary  charge.
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(6) Gipper jaws open, dropping supplenmentary charge onto conveyor.

(7) Projectile-positioning cylinder retracts. A sensor signals that work
is conplete at this station.

D Station 4: Burster Renpval Station

The sequence of operations for processing all projectiles follows. This
station is not required for processingk4,2-in, nOrtars.

(1) Projectile is at Station 4. A sensor signals that a projectile is
present and work can begin.

(2) Projectile-positioning cylinder extends.

(3) Burster renoval station carriage noves forward and delta P head
contacts projectile.

(4) Delta P cylinder rod extends, contacting burster.
(5) Air pressure (100 psi) is applied to delta P head.
(6) Delta P cylinder rod retracts, carrying burster.

(7) Solenoid valve exhausts to atmosphere, thereby removing air pressure
from delta P head.

(8) Delta P cylinder rod retracts without burster and collet is closed. A
sensor indicates whether burster was gripped by collet and renoved
from projectile. If burster was not removed, two nore attenpts are
made, using 300-psi air, and Steps 4 to 8 are repeated. Projectile is
designated a problem item after three failed attenpts and is rejected
to the projectile reject table located in the ECR vertibule (ECV).,

(9) Burster removal station carriage retracts to mdposition with burster.

(10) Burster conveyor is |owered.

(11) Burster conveyor gripper grasps burster.

(12) Delta P cylinder rod extends to COLLET RELEASE position.

(13) Burster renoval station carriage returns to home position.

(1) Burster conveyor is raised.

(15) Burster is transported to BSR feed chute.

(16) Gripper releases burster onto BSR chute.

(17) Burster conveyor returns home. A sensor signals that work is conplete
at this station.
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E.  Station 5 Discharge/ Qut put Station

The sequence of operations for this station is essentially the same as that
for infeed transfer Station 1, except that the projectile is discharged from
the PMD table onto the projectile-discharge conveyor. Exceptions to the above
PMD sequence of operations follows:

(1) Conplete processing of nortars is acconplished at Station 2. |nput
from Stations 3 and 4 is not required.

(2) Conplete processing of 105-mm (M360) and 155-mm (M121) projectiles is
acconplished at Stations 2 and 4. Input from Station 3 is not
required.

(3)I1f Station 2, 3,or 4 fails to conplete the processing of a projectile
in accordance with its respective sequence of operations, that
projectile is designated a problem projectile. The projectile remains

on the table until it is returned to the |load station, where it is
taken off the table by running the pusher and infeed conveyor in
reverse.

2.6.6 BULK DRAIN STATION

ne full-size BDS wll be installed at the CTF to sinulate actual

demilitarization operations for &M training purposes. The follow ng BDS
description shows the full spectrumof the BDS capabilities, although at CTF
only simulant-filled ton containers will be processed for training purposes.

The main conponents of the BDS consist of:

(1) Station anvil and punch frame

(2) Hydraulic indexing roller conveyor

(3) Hydraulic punch cylinders

(4) Drain station with Tefl on-coated di aphragm punp

(5) I ndexi ng conveyor extend/retract cylinders with |oad cells

The function of the BDS is to punch and drain the chemical agents from all
bulk munitions, such as the ton containers. The BDS is a renmotely controlled,

hydraulically powered mnachine. The sequence of operation follows:
(1) A munition tray carrying pairs of the above M1 or MK-94 bonbs or a
single M116 bonb, spray tank, or ton container is delivered by the
charge car to the BDS input feed conveyor.

(2) The tray is discharged from the charge car onto the input feed
conveyor at a speed of 4Q ft/min.

(3) The tray is fed fromthe input feed conveyor onto the BDS indexing
conveyor.
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2.7 ELECTRI CAL AND COVMUNI CATI ONS

2.7.1 GENERAL PARAMETERS
Power is provided to all process |oads.

The equiprment lighting will provide sufficient illumnation for safety and
working conditions. Wite flashing lights, indicating telephone calls in the
mechani cal equi pment room (MER) and in high noise areas, are controlled by the
tel ephone-ringing circuit. PVC conduit is not used.

Communi cations support consists of process CCTV and DPE radio systens.
2.7.2 FUNCTIONAL AND TECHNICAL REQU REMENTS

El ectrical power loads, load factors, and allowances for future |oads are
listed in the load summary sheets as part of the calculations.

Power is provided at the following voltages derived by successive
transformation fromu8o volts, three-phase; 208volts, three-phase; 120 volts,
si ngl e- phase.

A system based on process comunication requirements is provided for rapidly
establishing a communications |ink between the control room and mai ntenance
personnel in order to observe and communicate with personnel wthin the
process areas.

2.7.3 DESI GN OBJECTI VES AND PROVI SI ONS

A Power Distribution System

Normal power for the process systemoriginates at the load side of facility
construction package (FCP)-supplied 480-volt switchgear. Al L480-volt system
loads are fed from the FCP-supplied U480-volt switchgear and motor control
centers (McCs).

B.  L4B80-volt Power Distribution

The 480-volt switchgear power distribution is acconplished by locating the
McCs or panel board near the loads, thereby mnimzing [ong runs and voltage
drops. The feeders to MCCs, I;?ower panels, or transformers originate at the
| oad side of the circuit breakers at the 480-volt Sw tchgear and are routed in
conduits. In outdoor areas, the above ground feeders are placed in rigid steel
condui ts.

Ce Instrument Gounding System

A separate grounding system which will be connected to the main ground grid
inonly one place, will be installed for low signal level controls in the
central control room This wll mnimze noises picked up from the nain
groundi ng system and prevent large ground currents fromcirculating in the
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control  grounds. The shields or drain wires for instrument signals will be
grounded only at the control room A separate ground wire inside rigid steel
conduit will not be required.

D. MCCs

The Mccs are metal enclosures housing disconnects, starters, and control
transformers. In addition, McCs contain termnals, relays, primary and
secondary busing, ground bus, fuses, and all necessary control wring to
provide notor control. McCsare rated at 480 volts, three-phase, three-wire
plus ground bus, 60 Hz, dead front, suitable for indoor installation and
consi sting of one or nore vertical sections bolted together to forma rigid,
free-standing assenbly. The wMcCs provide power and control to all three-phase,

L60-volt notors and all other equi pment requiring 480-volt,three-phase power.
The McCs are placed in proximty to large loads as shown in the electrical
power plans.

E. Special Systens

The communi cation systens consist of process CCTV and DPE radio systens.

1. Process CCTV.  The process CCTV system allows the CON operator to view the

process areas i‘n detaift: The system uses cost effective Vidicon sensors for
normal light application. The video signals are routed via video switches to
various monitors. Each monitor has full control over the canera whose video
signal is routed to that monitor. Video cassette recorders (VCRs) are included

in the systemto record the process event for later viewng. The canmeras are
equipped with pan-tilt-zoom focus features.

2. DPE Radio. The DPE radio is to be used for communication between the
control room operator and DPE suit wearers in the main building. There will be

one fixed base station with three transmtter-receivers and one portable base

station. This allows a total of three DPE-wearer teams for training purpose.

The system is designed using the follow ng guidelines:
(1) The systemis mainly a very specialized systemthat can be anal yzed
and designed mainly by the manufacturer, e.g., comunications-applied
technol ogy.

(2) After contract award, the manufacturer will perform and submt the
following analysis for review, coment, and approval:

(a) Signal level analysis
(b) Signal-to-noise ratio (S/N analysis
(¢) Antenna |ocation analysis
(a) DPE radio and PABX interface
(3)The antenna | ocations will be field verified for optinmumreception.

(k) The antenna cables are installed in conduits.
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2,8 CTF coN S| MULATION

Control systemcomponents |ocated in the CTF will permt training of OM
personnel in all aspects of plant O&M  Training for operations of
dem|itarization machines W |l be performed by actual operation of the
machi nes using sinulated nunitions, both in the automatic mode from the CON
and in the manual nmode froma local panel. Automatic and manual control of
ot her process equi pment not connected to the CTF central control systemwil|
be sinulated using a simulation conputer and trainer's console.

Canponents of the CTF control system and their relationships are shown in
bl ock diagram formin Figure 2.8-1. An overview of the CTF process control
phi | osophy  fol | ows.

2,.6.1 GENERAL CTF PROCESS CONTRCOL PHILOSOPHY

A centralized control system will be used at the CIF to provide renote
aut omatic control and monitoring of all functional areas of the
demlitarization equipnment and of the CTF. CRT/keyboard-based control consoles
will be located in a centralized CON for operator trainee interface with the
ctr's functional area processes. Cosed-circuit television (ccrv) nonitors
will be located on the status board and a1l control consoles. They will be
used to nonitor machine operations and DPE teans. A digital controller wll
contain all programs for controlling and nmonitoring the sinulated processes.
Programs will include startup, nornal operation, normal shutdown, energency
shut down, response to alarns, and interlocks. They will contain input and
output nmodules for receiving input from field-nounted instrunents such as
pressure, flow, tenperature and position transmtters, and swtches, as well
as providing output for control valve and nmotor operation. Data for graphic
displays on the CRTs located on the control consoles wll be transmtted from
the digital controllers to the operator control consoles over a dedicated
redundant data highway. Data will be displayed on the control consoles in
graphic format arranged to provide rapid understanding by the operator
trainees of the process status. The console keyboard allows the operator
trainees to respond to data presented. Before processing a particular inert
munition type, the required program is entered into the system at the
engi neeri ng/ mai nt enance consol e. Pendants, which are located in close
roximty to the denmilitarization machines (MoM, PMD, RSM MIN), wi || be used
y the trainer for demonstrating the operation of the machines.

Data required for report generation and sequence of event recording will be
transmtted to the process data acquisition and recording (PpAR) system which
consists a central processing unit (cru), programrers console, disk and tape
storage, and printer. The PDAR w Il provide performance feedback where
operator responses are recorded in the PDAR report and can be played back to
identify and reconcile errors.

Local control of all material handling and demlitarization machines will be
provi ded for maintenance training operations. A permssive interlock signal
actuated through the central console's keyboard will be required before the
selected equipment can be started locally. The equipment can be stopped at any
time without a pernmissive interlock signal. Start and stop pushbuttons in
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proximty to the punps and notors will be provided for this function. Each
dem litarization machine will have a panel nounted on its franme. This panel
contains a local/remote switch and a pendant vith pushbuttons to allow
actuation of machi ne  canponents, i.e., extend/retract, raise/l over,

start/stop, and jog. Wien the switch is in the local position, all commands
fromthe automatic programin the CONwill be | ocked out. When the switch is
in the renote position, control from the pendant wll be locked out.
Mai nt enance personnel trainees, after placing the switch in the |ocal
position, must notify the CON of the conponent on the machine that is to be
act uat ed. After the CON operator actuates the permssive signal, the
mai nt enance personnel trainee actuates the conponent « at wll « with the
pushbuttons in the pendant.

2.8.2CON CONSOLES

The following consoles, with the exception of the trainers console, wll be
installed in the demlitarization facilities. The nunmber of demilitarization
and furnace consoles required wll depend on the type of nunitions processed.
Only one of each will be provided at the CIF. The presence of each type of
console in the CTF wll allow both training for the particular type of
equi prent (as designated by the type of console) as well as training of the
CON personnel as a team It wll also allow training for correct response as
individuals and as a team to simulated upset conditions.

Operator training for all operations in the demlitarization facilities can be
acconplished by wusing the demlitarization and furnace consoles. Under extreme
upsets, the supervising instructor can assune control of any system at the
supervisor's console.

A Denmilitarization Consol e

The demlitarization console primarily controls and nonitors the materiasl-
handl i ng equi prent associated with the feed of inert nunitions into the
process, conveying the inert nmunitions and operating the demlitarization
machines. The capability wll be provided to allow rempte automatic operation

of the RsM/BSR, MIN, PMD, MDM, BDS, and MPL/P&P namchines as described in
subsection 2.8.Provisions will be made to ensure that no control action wll

be perforned by the central control system when |ocal nanual or autonatic
control is required during group training at the location of the
dem litarization  machines.

In the local training node, all operations of the nmachine will be initiated
froma local panel |ocated close to the machine. Training for full operation
of all mterial-handling equipment as actually installed in an operating plant
wi Il beacconplished through simnulation prograns in the simulation canputer.
Simul ation prograns will provide training for both demlitarization console
and lead operator's console operators.

B. Furnace Console

The furnace console will control and nonitor all simulated operations of the
LIC DFS, MPF and DUN, and associated PASs. This includes all tenperatures,
flows, pressures, and neasurenents associated with the furnaces; nunition
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conponents, dunnage, and agent feed to the furnaces; and novement of parts
through the furnaces. In addition, tenperatures, pressures, flows, pH, and
density neasurement sinulations of the pAss will be monitored and controlled.
The purpose of this console in the CTF will be to provide training for the
operation of the furnaces and PAss and to monitor the interaction between the
dem litarization equipment and the furnaces. Training will be accanplished
through these simulation programs in the simulation conputer.

C. Engineering/Mintenance  Consol e

The engi neering/ mai ntenance console, located remte from the operators'

consoles, wll be used to train programmers and maintenance personnel in

| oading and nodifying programs in the CTF control system and in isolating
failed or malfunctioning equipment and providing guidance to technicians. In
addition to the CRT/keyboard used to control and nonitor the  sinulated
processes, the engineering/ maintenance console wll contain a programming
term nal for loading and modifying prograns and for control  system
di agnosti cs.

D. DPE Console

The DPE console will be used for nonitoring and supporting the training
activities of personnel in denmlitarization protective ensenbles (DPEs)
working in toxic training areas performng sinulated maintenance operations or
during the sinulated processing of |eakers. CTF process data will be displayed
on a CRT in graphic format. CCTV nonitors will allow the DPE teans to be
monitored at all tinmes. This console will be used to train personnel for
interface between CON personnel and personnel wearing DPE suits.

E. Trainer's Console

The trainer's console will interface with the sinulator conputer. It wll
allow the developnent and nodification of the process simulation prograns. In
addition, it will allow the trainer to nonitor operator responses to nornal
operations while being trained and to observe operator trainer responses to
upsets introduced into the system

F.  Supervisor's Console

The supervisor's console provides data that will allow the shift-supervising
trainer to coordinate all the sinulated process activities. In addition to
having access to all data on process operations, this console will provide
instructions for responding to contingencies. It will also be used to train
shift supervisors in coordinating plant activities and in responding to
contingencies and supervision of other CON personnel. This console wll
provide valuable team training to various operating scenarios.

2.8.3 STATUS BOARD
The status hoard will provide CON operator trainees wth the sinulated status
of major process systens in graphic format at a single location. Systens will

include process support, fire doors, fire detection alarms, explosion
detection alarms, roan pressure/differential pressure alarns, and stack
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emssion alarms. It is included in the CIF to provide training in all aspects
of an actual plant CON

2.8.4 PDAR AND CHRU

The PDAR system wu-ill include a CPU for operating prograns, a CRT/keyboard for
sel ecting report printouts and generating and nodifying progranms, a printer
for reports, disk nenory for operating data, and a tape deck for storing
historical data. The PDAR systemw Il provide report generation capabilities
and all CTF process data for a prior period of operation. A printout of this
data will allow an analysis to be made of simulated events |eading up to an
inmpact in the CTF process systens or shutdown. This will be used to train
programmers and maintenance personnel by evaluating their responses to various
scenari os.

2.8.5 PLC

The PLCs at the CTF will provide actual control of process training equipnent.
Field instruments and process equipnment are wired to this controller.

Operating prograns are downl oaded to this equi pment from the
engi neeri ng/ mai nt enance consoles in the CON Training will be conducted to
support this operation. The demlitarization machines will be wired to the
controller for automatic operation. Maintenance training will also be provided

for this equipnent.

Additional PLCs containing operating prograns of an actual plant for use by
the PCSS will be provided.

2.8.6 SI MLLATOR COWUTER

The sinmulator conputer will be programmed to sinmulate the demlitarization
processes. It will be interfaced with the centralized control system for
training CON personnel. Various operating scenarios including normal startup,

operations and shutdown, and energency shutdown will be programmed into the
system The associated trainer's console will allow upsets to be sinulated and

operator responses to be observed. In addition, upsets and operator responses
will be logged for consultation with the trainer.

2.8.7 CON LAYQUT
A CON layout will be developed for the CTF, which will house the equipment in
a simlar relationship to the demlitarization plant CON but wll allow space

for observation and instruction, as well as for sinmulation of all GCON
operations.
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2.9 UTILITY SUPPLY AND DI STRI BUTI ON SYSTENS

2.9.1 ARCH TECTURAL
See Facilities Design Analysis.
2.9.2 STRUCTURAL

A Scope

The structural provisions for the CTF process system consists of structural
supports for pipes, conduits and ducts, exhaust stack and foundations for pi pe
conduit and duct supports, stack, blower, instrument and 1SS air receivers,
air coolers, expansion tank, glycol tank, fuel oil tank, ©LPG tank, LPG
vaporizer, charcoal and HEPA filter, power transformer, and punps.

1. Loads.. The design is performed using the followng [oads:

(1) Dead Load: Weight of all supporting and enclosing materials and all
equi pnent  supported, including piping, ducts, and electrical conduits.

(2) Live Loads:
Floor = 100 1b/ft?

(3) Snow Load: Gound snow load = 20 1b/ft2 in accordance with ANSI
A58.1-1982, exposure factor = 1.0, inportance factor = 1.2.

(4)Test Load: Total of all vertical loads , plus the weight of test water
in operating lines, tanks, and vessels.

(5) Friction and Thernmal Load: The friction expansion force equals the
coefficient of friction multiplied by the operating weight at the
sliding support of a tank or vessel:

Sur f aces Coefficient of Friction
Steel to steel 0.40
Teflon to teflon 0.10

(6) Wnd Load: Basic wind speed of 70 nph in accordance with ANSI
A58.1-1982, exposure C, inportance factor = 1.07.

(7) Seismc Load: Seismc Zone 1 in accordance W th TM 5-809-10,
inportance factor = 1.0, "w" includes 70% snow | oad.

(8) Load Conbinations: Load conbinations are in accordance with
TM5-809-1.

CDF/D-9B/WP-01 2,9-1 093088



2. Miterials. Materials to be used are sunmarized as follows:

(1) Structural Steel: ASTM A36; design is in accordance with Al SC Steel
Construction Manual and TM5~-809-6.

(2) Gating: Steel grating with I-in. x 3/16-in. bearing bars.

(3) Concrete: 4,000 psi at 28 days, Type | cement. Design is in
accordance with ACI 318, Building Code Requirenents, and TM5-809-2.

(4) Reinforcement: Deformed bars conforming to ASTM A615; welded wire
fabric conformng to ASTMA185.

3. Foundations. The foundations are designed as spread/mat footings in
accordance with Final Foundation Recormendations CEHEND-ED-CS dated January 29,
1988. The design paranmeters are as fol | ows:

Net bearing capacity = 1,500 1b/£t2 with one-third increase for wnd or
seismc |oads

Mninmum footing width = 24 in.

Mninmum frost depth 30 in.

Long-term settlenent 1 in or less with a differential settlement of
1/2in. or less

Modul us of subgrade reaction = 120 pci. Lateral earth pressure:

Materi al At Rest Active Passi ve
G anul ar 0.5 0.33 3.0
Cay silt 0.9 0.8 1.5

Sl ab- on- gr ade |s designed in accordance with TM 5-809-2 with live |oads |ess
than 400 1b/f£t2 or 5,000 |b concentrated | oad.

B.  Functional and Technical Requirenents

1. Duct and Pipe Supports.  Duct supports are designed as rigid/braced steel
frames.  Pipe/duct supports are designed as free standing steel T-supports.
Pi pe supports also carry electrical conduits. Steel is used for the supports
because of its econony and flexibility in design and construction.

2. Foundations. Al foundations are mninum 6in. above grade and 2 ft 6 in.
bel ow grade. The glycol and fuel oil storage tanks are enclosed by a concrete
dike wall to contain the spillage. The concrete floor within the diked area
slopes to a secondary collection sunp. The punps handling fuel oil and glycol
cooling medium are enclosed by a concrete cuband the concrete floor wthin
the curbed area slopes to asecondary collection sump. Al the equipnent is
tied down to the foundation by anchor bolts.

3. Stack. The stack is a carbon steel, free-standing stack. It is designed

fo wiThstand wind and seismic forces and is al so anal yzed for the effects of
vortex shedding. However, this design is for information only. The LIC package
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supplier will design and supply the stack in accordance with applicable
specifications for the actual conditions.

2.9.3 MECHANI CAL PROCESS

A Ceneral Paraneters

1. Scope and Purpose. The mechanical process functions provide a detailed
developnment of the utility supply and distribution systens with definitions
given of sizes, capacities, design pressures, and materials of construction
for all equipment and piping required. p&IDs describe the functional
relationship of the equipment with the various nonitoring and control devices
required for systems operation.

2. UWility Systems. The utility systems consist of equipment and piping for
fuel oil, LPG, instrument/plant air, life support, life support bottle
filling, sinulateddecon, cooling medium glycol (sinulated agent), and
process water.

3. Types of Equipnent. Equipment consists of tanks, punps, conpressors, heat
exchangers, fiTters, valves, controls, agitators, and all interconnecting

pi pi ng.

4, Design Cuidance. Unless stated otherwi se, all systems are in accordance
with criteria and design requirenents provided in the report, Central Training
Facility, Project Developnment Brochure, ARG, Septenber 1987.

B.  Functional and Technical Requirements

1. Fuel Gl System e fuel oil system consists of a truck-unloading
station, an unlfoading punp, a storage tank, a transfer punp with spare, a day
tank, and distribution piping. The main fuel oil storage tank is an
atmospheric  tank designed in accordance wth National Fire Protection
Associ ation (NFPA) requirenents. Distribution piping extends to the fuel oil
day tank: the day tank for the hot water boilers is located in the boiler
room The 8,000-gal-capacity storage tank is sized for a 30-day building
heating demand.

The fuel oil day tank has a 120-gal capacity. This Size is based on
regul ations for hazardous materials and liquids from the Uniform Building
Code. The controls of the day tank nmonitor the tank |evel from60% to 90% of
capacity during nornal operation. The unloading punp is a centrifugal type
with a rated capacity of 110 gal/min. The transfer punps are gear type, rated
at 10 gal/min capacity.

2. LPG System The LPG system consists of an LPG storage tank with a
capacity of 1,600 gal, a vaporizer, truck-unloading station, unloading punp,
and distribution lines. The LPG storage tank capacity is a 2-week supply. A
2-week supply is provided to allow an adequate reserve to overcome an
interruption in delivery due to inclement weather, transportation problens,
etc. The LPG storage tank is designed in accordance with NFPA 58 and s59.
Distribution piping is also designed in accordance with applicable NFPA
requirenents.

CDF/D-9B/WP-01 2.9-3 093088



The LPG vaporizer package unit has a duty of 10 kW, based on a maxinum startup
heating |oad of 4,000,000 Btu/hr for the LIC furnace. The LPGis distributed
to the furnace and domestic hot water heaters. The unloading pump is a
vertical centrifugal type with a rated capacity of 50 gal/min.

3. Instrument/Plant Air System The i nstrunent/plant air system consists of
a 100% reciprocating oil-free canpressor package, two air dryers (one
operating and one standby) with prefilters, afterfilters, and an
instrunent/plant air receiver. The conpressor is rated for a capacity of
235 gefm at 125 psi. Instrunment/plant air is supplied to the fol |l ow ng users:

(1) Atomzing air for the LIC furnace

(2) Agent transfer punps

(3) Slide gates

() Munitions-handling machines

(5) Uility stations

(6) Instruments

(7) HVAC systens

The instrument/plant air is conpressed to 125 psig, dried to a -40°F dewpoint,
and supplied to instrunment/plant air users through a piping distribution
network. The instrument/plant air dryers are the heatless, desiccant type,
rated for the full flow and pressure and are designed in accordance with ASME
Section VIIlI. The air dryer regeneration timer is interlocked with the air-
conpressor notor so that the regeneration sequence proceeds only when the air
conpressor is operating. The air receiver is sized to provide air to all users
in order to performan orderly shutdown. The air receiver provides air for 5
mnutes with pressure decreasing fromi25 to 90 psig.

The receiver is designed in accordance with ASME Section VIII and is protected
with a relief valve set at 140 psig. The air conpressor is controlled by step-
control regulating suction valve unloaders for |oading and unloading. A dual
control is provided that shuts down the conpressor when air demand is low and
restarts it when air demand increases. A hand selector switch allows the
operator to select either step control or automatic start/stop. A timer is
provided to prevent the notor frombeing cycled excessively. I[f there is no
Increase in demand, the conpressor automatically shuts down and is ready to
start on demand. The conpressor remains off until the pressure in the receiver
drops below 100 psig. The receiver pressure is normally naintained at 125
psig.

4, ISS. Lss provides primary breathing and cooling air to the DPE wearer.

The LSS air supply consists of a 100% nonl ubricated air-compressor package, an
air purification and dryer package, air receiver, and air distribution network

that delivers air both to hose stations for DPE entry into Category A areas
and to the 1ss bottle-filling system The Lss air supply equipment is |ocated
in the MER The conpressor is rated for a capacity of 225 scfm at 125 psi.

During DPE activity, the LSS may be operated in either the manual or automatic

mde. In the nmanual node, the compressor operates continuously. In the
automatic node, the conpressor remains off when the LSS header pressure is
above 100 psig. The receiver is sized to support 18 DPE wearers with breathing
and cooling air for approximately s5mnutes of evacuation time in case of
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ener gency. During this period, the receiver provides air as the pressure
decreases from 125 to 90 psig.

5. 1SS Bottle-Filling System The LSS bottle-filling system consists of a
[ubricated air-conpressor package with an air purification unit that provides

hi gh-pressure air to charge life-support air bottles that are located in
storage racks at critical |ocations within the MB. The canpressor is rated
for a capacity of Sscfm at 3,000 psi. The air pressure is 2,475 psig for air-
bottle refilling. Systemoperation is by manual control only. A relief valve
set at 2,600 psig is provided to protect the filling system from being
overpressured by the conpressor.

6. Simulated Decontanination Solution System  This system will nake, store,

and distribute sinmulated decontam nation solution. The sinulated decon
solution is diluted to 1% by weight in the simulated decon mx tank by mxing

water and Nalcolyte (™) 774k, an anionic flocculent, with the decon tank
agitator. This solution is further diluted to an effective concentration of
200 to 500 ppmby in-line mxing with water. The solution will sinulate the
slippery effects of caustic soda w thout the waste problens associated with
caustic soda.

Simul ated decontamnation solution is wused for the Category A airlock
decont ami nati on showers, DER, and T™A, Solution is supplied to the
distribution header by the sinulated decon injection punp.

7. Cooling Medium System The cooling medium system provides direct cooling
for the instrunment/plant air conpressors, LSS air conpressor, and the
hydraulic power unit cooler. A 50% solution of glycol in water is used as the
cooling medium The supply header tenperature is set for a maxi numof 110°F,
based on 95°F summer anbient tenperature.

The cooling nedium system consists of a 50-gal expansion tank, a fin-fan
cool er (duty of 500,000 Btu/hr), two circulation punps (one operating and one
spare), and supply/return piping. The circulation punps are centrifugal type
wth a rated capacity of 77 gal/min each.

8. dycol System Ethylene glycol is used as the simulated agent. The system
consists of a truck-unloading station, wunloading punp, storage tank, transfer
pump, return punp, and distribution piping. The glycol storage tank has a
3,500-gal capacity. The tank provides sufficient capacity for a normal truck
delivery system (capacity 1-1/2 tinmes delivery). It allows for the storage and
transfer of simulated agent, and it allows munitions to be processed wi thout
the LIC furnace operating by receiving simulated agent from the agent holding
tank. The unloading punp is a centrifugal type with a rated capacity of 110
gal/min. The glyc~l transfer punp is a nagnetically coupled seal -1ess gear
punp sized for 11 gal/min. The seal-less design prevents simlated agent
| eakage and requires | ow nai ntenance. This punp supplies glycol for filling
the agent holding tank and to the munitions-filling station for filling
munitions for reuse.
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The glycol return punp is an air-operated di aphragm punp sized for 22 gal/min.
This punp returns glycol to the storage tank if the LIC furnace is not
operating and a high-high level is reached in the sinulated agent holding
t ank.

9. Process Wter System  The process vater system consists of distribution
pi ping that branches off the main water supply header. Process water is
distributed to the following users: utility stations, decon showers, hot water

boilers, LIC exhaust gas cooler, simulated decon mx tank and in-line
dilution, rocket shear machine, and the projectile/mortar disassenbly machine.
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